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Today the relationship of science
to society is being reexamined. Gov-
ernrnent instruments for the support
and use of science are being reorga-
nized or created. In such a period data
are indispensable for the analysis and
study of the various elements that
make up the whole structure of science.
The Federal Funds series provides such
data.

The first half of the 1960's wit-
nessed an unprecedented growth in
Federal funding of research and devel-
opment: this growth was followed by a
period wher funding leveled off and
then declined. For 1972, however, Cr:.
proposed budget for Federal research
and development indicates a significant
reversal of the recert downward trend.
While R&D expenditures as a share of
totai budget outlays have steadily de-
clined from the 1965 high of 13 per-
cent to a 1972 estimate of 7 percent,
this change is more a reflection of the
growth of the non-R&D portion of the
budget than a diminution in R&D pro-
grams.

Between 1960 and 1972 funda
mental shifts have taken place in the
relative levels of support provided to
different programs. Agencies other

October 1971

than those concerned with defense,
space, and atomic energy are sched-
uled to obligate 23 percent of the 1972
R&D total, compared with 9 percent in
1960. These are agencies that are de-
voted to health and education services,
the reduction of poverty, the improve-
ment of transportation and communica-
tion, the prediction of the weather, bet-
ter management of crops, forests,, live-
stock, mining, and fisheries, and the
preservation of a sound environment.

This report is the 20in in an an-
nual series that h2...s recorded the data
on which the foregoing trends are
based. It provides comprehensive sta-
tistical information on the size and
scope of Federal obligations for scien-
tific activities and the types of institu-
tions and purposes to which such funds
are directed.

The Foundation extends its ap-
preciation to the staff members of
agencies responding to the Federal
Funds survey for their cooperation in
meeting survey requirements. The re-
port was prepared under the overall
guidance of Charles E. Falk, Director,
Division of Science Resources Studies,
and the general supervision of Thomas
J. Mills, Deputy Director.

W. D. McElroy
Director
National Science Foundation
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highlights

Federal Funds for Research and Development

Federal obligations for research and develop-
ment (plant excluded) totaled $15.3 billion in
1970, a low for recent years. A slight rise in the
R&D total to $15.4 billion was expected in 1971,
although in terms of constant dollars this figure
represents a 5-percent decrease.

However, for 1972 the R&D portion of the
budget, as requested, reflects a significant re-
versal of the recent downward trend. The R&D
total of $16.7 billion marks an all-time high in
current dollars.

Basic Research

Basic research obligations are scheduled to
rise from $2.1 billion in 1970 to $2.2 billion in
1971 and $2.4 billion in 1972. For the first time
in the past decade, Federal support for basic
research declined :n 1970, but the basic research
totals in 1971 and 1972 should establish new
recordsalthough in constant dollars a slight
decrease is shown between 1970 and 1971 (less
than one-half of 1 percent).

In 1971 HEW and NSF contributed importantly
to the indicated rise. In 1972 the same two agen-
cies and NASA are the chief factors.

For many years five agenciesNASA, HEW,
NSF, AEC, and DODhave represented the bulk
of the Federal basic research effort. In 1971 they
were expected to account for 87 percent of the
total.

Among all agencies, NASA has led since 1961
in basic research support, and in 1971 its share
of total Federal basic research obligations was
29 percent. The chief cause of NASA's pre-
dominance lies in the nature of its experiments,
which require outlays for costly experclable
equipment like launch vehicles and spacecraft.

HEW has been the second largest support
agency since 1963; its share of the total in 1971
was 21 percent.
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Applied Research

Obligations for applied research totaled $3.5
billion in 1970 and were scheduled to rise to $3.8
billion in 1971, an 8-percent increase. In constant
dollars, however, the increase is only 3 percent.

For 1972 the applied research total is expected
to reach $4.2 billion, another all-time high in
current dollars.

In 1971 gains were registered by almost all
major agencies, DOD and AEC excepted, and in

1972 all agencies show increases or practically no
change.

Three agenciesDOD, HEW, and NASAcon-
tinue to dominate the Federal applied research
effort. In 1971 they were expected to account for
78 percent of the Federal agency total, although
applied research programs of several other agen-
cies are growing rapidly, especially those of DOT,

Commerce, EPA, and NSF.

Development

Development obligations totaled $9.7 billion in
1970. In 1971 they were expected to amount to
$9.4 billion, a 3-percent decline that continues the
downward trend started in 1968. If constant dol-
lars are used, the decline becomes 8 percent.

In 1972 the Federal development total is

scheduled to rise to $10.0 billion, about the same
level as 1966.

Three agenciesDOD, NASA, and AECare
most prominent in the Federal development effort
in the 1960-72 period. In 1971 they represented
an e3timated 92 percent of the Federal develop.
ment total, and DOD alone represented an esti-
mated 63 percent of the total. NASA's share has
been declining since 1965 and was expected to
be 19 percent in 1971.

Chief impetus to the 1972 increase is provided
by DOD. Other agencies contributing to the rise
are HEW, the Postal Service, EPA, and Interior.
Declines in development obligations in 1972 are
registered by NASA, AEC, and DOT.

14
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R&D Plant

Obligations for R&D plant totaled $524 million
in 1970; they were expected to reach $659 mil-
lion in 1971 but to decrease to $588 million in
1972. Support by most agencies for R&D plant
is declining or leveling off. The chief exception
is provided by DOT's construction program, most
of it carried out at the High-Speed Ground Test
Center in Pueblo, Colo.

In 1971 almost 80 percent of the R&D plant
total represented the funding of two agencies
AEC and DOD.

Performers

Federal intramural R&D performance has risen
steadily year after year even at times when sup-
port to other sectors was declining. In the 1970
72 period, growth is the result of increased intra-
mural work on the part of most of the agencies.
Currently, approximately 25 percent of all Fed-
eral research and development is represented by
intramural performance, a higher level than the
18- to 23-percent range that prevailed in the
1960's.

In 1971 industrial firms (including FFRDC's)
were expected to account for 53 percent of all
Federal R&D performance, contrasted with 62
percent in 1967. DOD, NASA, and AEC remain
the chief agency contractors for industrial R&D
resources.

ln 1970 a 4-percent drop occurred in Federal
R&D obligations to universities and colleges. How-
ever, in the next two years obligations were sched-
uled to rise to new highs. The" share of this
sector in the Federal R&D total was an estimated
11 percent in 1971.

FFRDC's administered by universities were ex-
pected to perform 5 percent of all Federal re-
search and development in 1971, about the same
share they have accounted for since 1961.

Other nonprofit institutions, including FFRDC's,

viii

have represented about 4 percent of the total
since 1965 and continue at that level in the cur-
rent budget period.

Agencies

Although total Federal R&D obligations are
scheduled to increase 9 percent from 1970 to
1972, two of the important R&D agenciesNASA
and AECreveal continuing decreases.

However, NASA's estimate for 1972 represents
the smallest reduction since the downward trend
for this agency that started in 1967. Increases in
a number of key programssuch as Skylab and
the space shuttle, the Viking unmanned explora-
tion of Mars, and the Grand Tour unmanned mis-
sions to the outer planetsalmost offset de-
creases in the Apollo program.

AEC's decreases stem largely from cutbacks
in the underground testing of nuclear weapons,
in space propulsion systems, and in space elec-
tric power development.

DOD's si..fable increase in 1972 covers work
on the B-1 advanced strategic bomber, the Safe-
guard antiballistic missile system, the undersea
long-range ballistic missile system (ULMS), the
F-15 air superiority fighter, the A-X close air sup-
port aircraft, and the F-5 international fighter.
Partially offsetting the increases are the phasing
down or completion of such undertakings as the
F-14 fighter/interceptor, the Minuteman ICBM
system, the Poseidon fleet ballistic missile, and
the S-3A antisubmarine warfare aircraft.

HEW reveals important expansion in R&D work
in the current period. Increases are brought about
by vocational education research and innovative
R&D programs in the Office of Education, re-
search efforts in heart disease and cancer in the
National Institutes of Health, and the R&D efforts
of the new Office of Child Development, to name
some of the more outstanding programs.

The agencies other than the leading 4 are ex-
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Agencies

Although total Federal R&D obligations are
scheduled to increase 9 percent from 1970 to
1972, two of the important R&D agenciesNASA
and AECreveal continuing decreases.

However, NASA's estimate for 1972 represents
the smallest reduction since the downward trend
for this agency that started in 1967. Increases in
a number of key programssuch as Skylab and
the space shuttle, the Viking unmanned explora-
tion of Mars, and the Grand Tour unmanned mis-
sions to the outer planetsalmost offset de-
creases in the Apollo program.

AEC's decreases stem largely from cutbacks
in the underground testing of nuclear weapons,
in space propulsion systems, and in space elec-
tric power development.

DOD's sizable increase in 1972 covers work
on the B-1 advanced strategic bomber, the Safe-
guard antiballistic missile system, the undersea
long-range ballistic missile system (ULMS), the
F-15 air superiority fighter, the A-X close air sup-
port aircraft, and the F-5 international fighter.
Partially offsetting the increases are the phasing
down or completion of such undertakings as the
F-14 fighter/interceptor, the Minuteman ICBM
system, the Poseidon fleet ballistic missile, and
the S-3A antisubmarine warfare aircraft.

HEW reveals important expansion in R&D work
in the current period. Increases are brought about
by vocational education research and innovative
R&D programs in the Office of Education, re-
search efforts in heart disease and cancer in the
National Institutes of Health, and the R&D efforts
of the new Office of Child Development, to name
some of the more outstanding programs.

The agencies other than the leading 4 are ex-

pectid to increase their joint share of the Federal
R&D total from almost 11 percent in 1970 to
14 percent in 1972, reflecting Federal response
to national needs in such areas as transporta-
tion, support of fundamental science, food pro-
duction and use, environmental control, urban
management, and crime abatement.

Fields of Science

Between 1970 and 1972 the relative shares of
the life sciences, the environmental sciences, and
the social sciences show a tendency to rise while
the shares of the physical sciences and engineer-
ing tend to fall. Psychology and mathematics re-
main stable.

In 1971 the engineering sciences were ex-
pected to account for 34 percent of the Federal
research total; the life sciences 29 percent, the
physical sciences 17 percent, and the environ-
mental sciences 11 percent. The social sciences
were expected to make up 5 percent of the total,
and psychology and mathematics each 2 percent.

Geographic Distribution

Federal R&D performance tends to concentrate
in certain States. Five geographic surveys have
been conducted, starting with 1963, and they
reveal that the 10 States leading in Federal R&D
support received 71 percent of the tdl obliga-
tions in each year surveyed-1963, 1965, 1968,
1969, and 1970. These 10 leaders were drawn
from a group of the same 11 States, year after
year. The three leading States in each year sur-
veyed were California, New York, and Maryland,
in that order. However, the share of California
had dropped from 35 percent of the total in 1963
to 26 percent by 1970.

Approximately one-half the States received as
much as 1 percent of the Federal R&D total in
each year. The 26 such States in 1970 accounted
for 95 percent of overall obligations.
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Federal funding for research and develop-
ment over the past one and one-half decades re-
veals a changing pattern in levels of activity.
From 1955 to 1967 total Federal R&D obligations vi
rose steadily although some weakening in public
support could be detected by the mid-1960's. At
that time the rate of yearly growth began to

a
slacken and the ratio of the R&D portion of the
budget to the total budget stopped rising and

abegan to fall.

In the second half of the 1960's R&D ti
budgets had to compete with other rapidly grow-
ing areas of Federal support, the result of in- 1

creased needs in such fields as defense, educa- tt
tion, health, and urban management. From 1967 c
to 1970 total Federal R&D obligations declined
in absolute terms and relative to obligations for
other Federal activities taken as a whole.

However, overall Federal R&D funding now
shows promise of turning upward. The R&D total
requested in the 1972 budget would, if realized,
mark an all-time high in current dollars. To a
large extent this higher figure results from
recognition that research and development will
have to be applied to solving a range of social
problems, including the problems created by tech-
nology.

As in the past, the process of examining the
relationship of science to society is continuing.
Presidential study groups, congressional commit-
tees, and others in policymaking positions have
been reviewing the entire organizational structure
of Government science support; they have been
considering how science can best meet national
problems anri how technological change can be
better foreseen and controlled.

Bills to create technology assessment agen-
cies have been introduced in both the House and
the Senate, and the National Science Foundation
has recently embarked on the RANN (Research
Applied to National Needs) program, centralizing
and expanding problem-focused research support.
The Foundation is also encouraging research with
a high potential for providing fundamental under-
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Federal funding for research and develop-
ment over the past one and one-half decades re-
veals a changing pattern in levels of activity.
From 1955 to 1967 total Federal R&D obligations
rose steadily although some weakening in public
support could be detected by the mid1960's. At
that time the rate of yearly growth began to
slacken and the ratio of the R&D portion of the
budget to the total budget stopped rising and
began to fall.

In the second half of the 1960's R&D
budgets had to compete with other rapidly grow-
ing areas of Federal support, the result of in-
creased needs in such fields as defense, educa-
tion, health, and urban management. From 1967
to 1970 total Federal R&D obligations declined
in absolute terms and relative to obligations for
other Federal activities taken as a whole.

However, overall Federal R&D funding now
shows promise of turning upward. The R&D total
requested in the 1972 budget would, if realized,
mark an all-time high in current dollars. To a
large extent this higher figure results from
recognition that research and development will
have to be applied to solving a range of social
problems, including the problems created by tech-
nology.

As in the past, the process of examining the
relationship of science to society is continuing.
Presidential study groups, congressional commit-
tees, and others in policymaking positions have
been reviewing the entire organizational structure
of Government science support; they have been
considering how science can best meet national
problems and how technological change can be
better foreseen and controlled.

Bills to create technology assessment agen-
cies have been introduced in both the House and
the Senate, and the National Science Foundation
has recently embarked on the RANN (Research
Applied to National Needs) program, centralizing
and expanding problem-focused research support.
The Foundation is also encouraging research with
a high potential for providing fundamental under-

standing of relevant scientific problems, and the
National Science Board of NSF has issued a report
Wting forth a national program to meet the en-
vironmental crisis.

In such a period of transition data are es-
sential. They form the prime basis for analysis
and for choice among alternatives. The Federal
Funds report provides some fundamental data on
agency R&D funding. In the course of time new
data elements have been added to the scope of
the report so that it now presents R&D and R&D
plant expenditures by agency from 1940 through
1972 and R&D and R&D plant obligations, 1947
through 1972, plus R&D obligations data for the
current (1970-72) period in considerable detail.

In fiscal year 1971 the establishment of the
National Oceanic and Atmospheric Administration
within the Department of Commerce and the
Environmental Protection Agency provided new
mechanisms to help meet that crisis. Such actions
and the augmented program for cancer cure
within the National Institutes of Health are further
evidence of attempts to relate science to the
needs of society. The attention of decisionmakers
is also turning to ways to increase research and
development in industry so that the Nation can
raise economic productivity and maintain a com-
petitive position in international markets.

This detail includes Federal R&D obligations
by character of work: basic research, applied re-
search, and development. It also covers data by
performers of the work: Federal intramural, in-
dustrial firms, universities and colleges, other
nonprofit institutions, FFRDUs (Federally Funded
Research and Development Centers), foreign per-
formers, and others. It includes research obliga-
tions by major and detailed fields of science. The
four principal measures of R&D activity are cross-
referenced in every combination permitted by the
data. Obligations are given for scientific and
technical information activities and the collection
of general-purpose scientific data. Also in the cur-
rent issue Federal R&D and R&D plant obligations
by State are shown for 1970.

18
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Another perspective on Federal R&D funding
has been provided in a recent report of the Na-
tional Science Foundation, An Analysis of Federal
R&D Funding by Budget Function, 1960-72 (NSF
71-25). This report took the R&D expenditure data
submitted by the agencies for the Federal Fundr

19

surveys and regrouped them by Federal budg
functions and subfunctions. The study compar
R&D expenditures by budget function with tot
Federal outlays for each function and analyz
trends and developments. It is designed to hei
meet the growing need for data by which to dete
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surveys and regrouped them by Federal budget
functions and subfunction3. The study compares
R&D expenditures by budget function with .otal
Federal outlays for each function and analyzes
trends and developments. It is designed to help
meet the growing need for data by which to deter.

mine the adequacy of the Federal R&D effort by
function in the light of national priorities. How.
ever, the distribution of that Federal effort interms of support to kinds of work, performersof work, and fields, as well as to States, canonly be found in Federal Funds.



PART 1

FEDERAL FUNDS
FOR RESEARCH,

DEVELOPMENT, AND
R&D PLANT



SECTION 1.

levels and trends

2 4rys-,

After a period of decline that began in 1968,
overall Federal R&D funding appears to have
reached a turning point. From 1970 to 1972 a
9-percent increase is estimated. The 1970 total
of $15.3 billion in actual obligations established
a low for recent years, and the R&D total was
expected to be only slightly higher in 1971 at
$15.4 billion, but the total requested in the Presi-
dent's budget for 1972 amounted to $16.7 bil-
lion. If the budget request is realized, 1972 will
mark a new high in current dollar funding.

If analyzed from the point of view of level
of)activity which can be supported by these funds,
a somewhat different, though still improved, pica

ture emerges. The use of the GNP implicit price
deflator would result in a 5-percent decrease be-
tween 1970 and 1971. Fiscal year 1972 would
still see an upturn even with the application of any
reasonably estimated deflator. However, the use

Federal obligations tor research,
development, and R&D plant

(Billions of dollars)
18

$16.7

1970 1971 (est.)

FISCAL YEAR

SOURCE: National Science Foundation

1972 (est.)



SECTION 1.

trends

After a period of decline that began in 1968,
overall Federa! R&D funding appears to have
reached a turning point. From 1970 to 1972 a
9-percent increase is estimated. The 1970 total
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a low for recent years, and the R&D total was
expected to be only slightly higher in 1971 at
$15.4 billion, but the total requested in the Presi-
dent's budget for 1972 amounted to $16.7 bil-
lion. If the budget request is realized, 1972 will
mark a new high in current dollar funding.

If analyzed from the point of view of level
of}activity which can be supported by these funds,
a somewhat different, though still improved, pic-
ture emerges. The use of the GNP implicit price
deflator would result in a 5-percent decrease be-
tween 1970 and 1971. Fiscal year 1972 would
still see an upturn even with the application of any
reasonably estimated deflator. However, the use
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of such a deflator would reduce the extent of the
rise and would place the 1972 total below the
previous 1967 high.

R&D PLANT
In 1970 R&D plant obligations of $0.5 bil-

lion reached the lowest point since 1960. The
estimated increase to $0.7 billion for 1971 is not
expected to be sustained in 1972; that year only
$0.6 billion in R&D plant obligations is requested.
R&D plant lacks the continuity of funding evi-
denced by R&D programs and reveals a special
vulnerability to cutbacks in periods of Govern-
ment economizing.

RELATIONSHIP TO TOTAL BUDGET

The combined R&D and R&D plant oblige-
tions for 1970, 1971, and 1972 are $15.9 bil-
lion, $16.0 billion, and $17.2 billion, respectively.
In terms of expenditures the totals are slightly dif-
ferent, as the table shows. However, expenditures
can be directly related to Federal budget outlays,
and the R&D and R&D plant share of total budget
outlays reveals a steady decline from the 1965
high of 12.6 percent to a 1972 estimate of 7.1
percent, the lowest ratio since 1959. The down-

ward trend for the latest 2 years is a reflection
of the growth of the non-R&D portion of the
budget rather than a diminution in R&D programs.

TRENDS IN RESEARCH AND DEVELOPMENT

From 1960 to 1967 Federal R&D obligations
grew steadily. They doubled between 1960 and
1966, more because of growth in the programi
of the INMional Aeronautics and Space Administra-
tion (NASA) than any other single factor. Although
the NASA curve began to turn down Cie next year,
a sizable increase in R&D obligations for the
Department of Defense (DOD) and smaller in-
creases for other agencies resulted in a Federal
R&D total in 1967 that was the highest yet at-
tained. It marked the end of a long-term growth
cycle.



Federal obligations and expenditures, fiscal years
1940-72

IDollars in millions]

Fiscal years
Total
budget

outlays b

Research, development,
and R&D plant

Ctlige.
th)ns

Expendi.
tures

Expendi.
tures as
percent
oftotal
budgit
outlays

1940 $ 9,589 0 74 0.8

1941 13,980 (0) 198 1.4

1942 34,500 (4) 280 0.8

1943 78,909 (e) 602 0,8

1944 93,956 0 1,377 1.5

1945 95,184 (e) 1,591 1.7

1946 61,738 0 918 1.5

1947 36,931 $ 691 900 2.4

1948 36,493 868 855 2.3

1949 40,570 1,105 1,082 2.7

1950 43,147 1,175 1,083 2,5

1951 45,797 1,812 1,301 2,8

1952 67,962 2,194 1,816 2.7

1953 76,769 3,361 3,101 4.0

1954 71,138 3,039 3,148 4.4

1955 68,503 2,745 3,308 4.8

1956 70,461 3,267 3,446 4.9

1957 76,748 4,389 4,462 5.8

1958 82,575 4,906 4,991 6.0

1959 92,111 7,123 5,806 6.3

1960 92,230 8,080 7,744 8,4

1961 97,802 9,607 9,284 9.5

1962 106,830 11,069 10,381 9.7

1963 111,314 13,663 11,999 10.8

1964_ 118,585 15,324 14,707 12.4

1965 118,431 15,746 14,889 12.6

1966 134,654 16,179 16,018 11.9

1967 158,352 17,149 16,842 10.6

1968 178,862 16,525 17,030 9.5

1969 184,556 16,306 16,348 8.9

1970 196,588 15,854 15,736 8.0

1971(estimated)d 212,755 16,046 15,988 7.5

1972(estknated)d 229,232 17,250 16,315 47.1

A Aarinnins in fitral idnar 19S2 a mnuntt Mr hoth oblintians and exoenditures include
pay and allowance of military personnel in research and development.

b "Outlays" include expenditures plus net lending. Data through fiscal year 1953 are
in terms of the "Consolidated Cash Statement" and data beginning with fiscal year 1954

are in terms of the "Unified Budget." For purposes of providing trend information the
data are considered to be reported on a generally comparable basis.

Not available.
d These estimates are based on amounts shown in Thr Budget, 1972 rnd do not

reflect congressional appropriations or changes made by executive action subsequent
to budget submission at the mid-point of fiscal 1971.

*The ratio of 7.1 percent given as the R&D portion of the Federal budget in 1972 is

computed from the total budget figure of $229 billion. In annther National Science
Foundation report, An Analysis of Federai R&D Funding by Budget Function,
1960-72, the ratio of the R&D portion of the 1972 budget is shown as 7.4 because the

budget figure used in that study ($211 billion) excluded interest.

NOTE: R&D data for fiscal year 1952 and subsequent years are based on surveys

of the National Science Foundation. Prior data were prepared by the Bureau of the
Budget. Since the NSF surveys began, agencies have submitted revised data when
necessny to maintain historical comparability with reporting practices of the latest
period.

Development still made up by far the largest
portion of the total, but the rate of growth for
research had been higher than that for develop-
ment so that the development share dropped
from 74 percent to 68 percent of the R&D total.
Within the research total, basic research had
grown more rapidly than applied research, and
its share rose from 8 percent to 12 percent of
the R&D total, while applied research moved
only from 18 percent to 20 percent.

A decline then set in, which lasted from 1967
to 1970. Obligations for Federal research and
development fell at an average annual rate of 2
percent, influenced principally by the decrease in
deveiopment funding. When constant dollars are
used, the average annual decline is 7 percent.
The average annual rate of decline for develop-
ment in those years was 5 percent. However, re-
search obligations increased slightly, at an aver-
age rate of 2 percent per year. Only in one year
(from 1968 to 1969) did research funding register
a decrease, and it was relatively small. When con-
stant dollars are used, the rate of decline for
development is steeper, and researct, the
1967-70 period shows a decline insteo ..)f an

increase.

In 1971 the Federal R&D total scarcely
changed. The chief retarding effect on overall
R&D growth since 1967 had been caused by the
heavy drop in development funding, mostly from
the curtailment of NASA programs but in some
years from reductions by DOD. On the other hand,
research had shown an almost steady growth that
was produced by the combined efforts of almost
all the agencies. These included the Atomic
Energy Commission (AEC) and the Department of
Health, Education, and Welfare (HEW) in 1968
and 1969, DOD and NASA in 1970, and all major
agencies except AEC in 1971. In 1972 NASA

funding, which has so powerfully affected the
R&D total since the early 1960's, shows less rela-
tive change than in any year since 1966.
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Development still made up by far the largest
portion of the total, but the rate of growth for
research had been higher than that for develop-
ment so that the development share dropped
from 74 percent to 68 percent of the R&D total.
Within the research total, basic research had
grown more rapidly than applied research, and
its share rose from 8 percent to 12 percent of
the R&D total, while applied research moved
only from 18 percent to 20 percent.

A declinethen set in, which lasted from 1967
to 1970. Obligations for Federal research and
development fell at an average annual rate of 2
percent, influenced principally by the decrease in
development funding. When constant dollars are
used, the average annual decline is 7 percent.
The average annual rate of decline for develop-
ment in those years was 5 percent. However, re-
search obligations increased slightly, at an aver-
age rate of 2 percent per year. Only in one year
(from 1968 to 1969) did research funding register
a decrease, and it was relatively small. When con-
stant dollars are used, the rate of decline for
development is steeper, and research for the
1967-70 period shows a decline instead of an
increase.

In 1971 the Federal R&D total scarcely
changed. The chief retarding effect on overall
R&D growth since 1967 had been caused by the
heavy drop in development funding, mostly from
the curtailment of NASA programs but in some
years from reductions by DOD. On the other hand,
research had shown an almost steady growth that
was produced by the combined efforts of almost
all the agencies. These included the Atomic
Energy Com-lission (AEC) and the Department of
Health, Education, and Welfare (HEW) in 1968
and 1969, DOD and NASA in 1970, and all major
agencies except AEC in 1971. In 1972 NASA
funding, which has so powerfully affected the
R&D total since the early 1960's, shows less rela-
tive change than in any year since 1966.

LEVELS AND TRENDS

R&D total

Development

Total research

Average annual growth rate
(percent)

Character of work

Current dollars

1960 67 1967.70 1970-71 1971-72

R&D total 12 -2 I/ 8

Research 15 2 7 11

Basic research 19 1 5 11

Applied research 14 3 8 11

Development 10 -5 -3 7

Constant dollars b./

R&D total 10 -7 -5 S./

Research 13 -2 2 Si
Basic research 17 -4 gi S/

Applied research 12 -2 3 SI

Development 9 -9 -8 cJ

3



In 1972 both research and development turn
upward. However, the development share in 1972
is expected to be only 60 percent of all research
and development, the lowest such share on rec-
ord. Basic research and applied research are ex-
pected to be 14 percent and 26 percent, respec-
tively.

AGENCIES

In the period from 1960 to 1972 the number
of agencies reporting R&D programs has risen
from 24 to 33, and certain fundamental shifts
have taken place in the relative contributions of
different agencies to the total Federal R&D effort.
Certain agencies are associated with broad areas
of R&D activitysuch as weaponry, space ex-
ploration, health, atomic energy development, or
the advancement of science per se. Their funding
reflects relative national priorities at any given
time.

For example, in 1960 DOD accounted for 76
percent of all the funds allotted to Federal R&D
programs, but this agency is expected to repre-
sent only 50 percent by 1972. Other national
needs taken together are now recognized as
equaling those of the military in their claims on
Federal R&D resources.

NASA rose from a share of 5 percent of the
R&D total in 1960 to a high of 34 percent in
1965, but was expected to fall back to 19 percent
in 1972. This agency has declined steadily in
funds since 1966 as other national programs have
gained acceptance over space exploration.

AEC, which was third in size of funding until
1971, has also declined relatively. AEC's share
fell in the 1960-72 period from 10 percent to
an anticipated 8 percent, even though R&D fund-
ing for this agency showed greater stability than
for any other agency. In 1971 AEC's estimated
R&D obligations were smaller than those for HEW
for the first time on record. The same situation
is expected go be repeated in 1972.

4

In 1960 the combined shares of DOD, NASA,

*le

Federal obligations for research and development,
by agency

Paws in millions]

Agency
Actual Estimates

1960 1 1970 1971 I 1972

Total $7,552 1 $15,330 $15,387 1 $16,662

Department of Defense 5,712 7,360 7,420 8,332
National Aeronautics and

Space Administration 369 3,800 3,248 3,189
Department of Health, Educa-

tion, and Welfare 320 1,221 1,480 1,635
Atomic Energy Commission ... 762 1,346 1,307 1,251
Department of Transportation 317 437 483

National Science Foundation_ _ 75 289 345 494
Department of Agriculture 126 281 303 314

Department of the interior.... 64 158 185 204

Department of Commerce 31 122 158 182

Environmental Protection
Agency 89 1161 144

Office of Economic Oppor-
tunity 123 116 100

Other agencies 94 224 272 334

and AEC represented 91 percent of the Federal
R&D total, most of it dircted to development. But
gradually the size of their combined share has
dropped so that in 1972 it is expected to make up
77 percent of all Federal R&D obligations.

In the current period, the programs of these
three agencies still revolve largely round the de-
velopment of heavy machinery, costly equipment,
and complex instrumentation. DOD is the only one
to show an actual increase in obligations from
1970 to 1972, and a large portion of this increase
is in aircraft development, e.g., naval aircraft, the
Air Force F-15, the B-1 advanced strategic
bomber, the F-5 fighter, and a range of heli-
copters; another large portion in ships, e.g.,

hydrofoil craft, antisubmarine warfare sensors,
shipboard tactical communications, etc.; and
another portion in "other" equipment, including
the Airborne Warning and Control System, elec-
tronic warfare countermeasures, and undersea
surveillance systems. NASA shows a sizable de-
crease in the current period, which was largely
realized in 1971 as the Apollo development pro-
gram phased out. Final phaseout for Apollo and
reduced development of the NERVA engine in
1972 are expected to be nearly offset by increases
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Federal obligations for research and development,
by agency

IDollars in millions)

Agency
Actual Estimates

1960 1970 1971 1972

Total $7,552 $15,330 $15,387 $16,662

Department of Defense 5,712 7,360 7,420 8,332
National Aeronautics and

Space Administration 369 3,800 3,248 3,189
Department of Health, Educa-

tion, and Welfare 320 1,221 1,480 1,635
Atomic Energy Commission__. 762 1,346 1,307 1,251
Department of Transportation. 317 437 483
National Science Foundation.. 75 289 345 494
Department of Agriculture 126 281 303 314
Department of the Interior__ _ 64 158 185 204
Department of Commerce 31 122 158 182
Environmental Protection

Agency 89 116 144
Office of Economic Oppor-

tunity 123 116 100
Other agencies- 94 224 272 334

and AEC represented 91 percent of the Federal
R&D total, most of it directed to development. But
gradually the size of their combined share has
dropped so that in 1972 it is expected to make up
77 percent of all Federal R&D obligations.

In the current period, the programs of these
three agencies still revolve largely round the de-
velopment of heavy machinery, costly equipment,
and complex instrumentation. DOD is the only one
to show an actual increase in obligations from
1970 to 1972, and a large portion of this increase
is in aircraft development, e.g., naval aircraft, the
Air Force F-15, the B-1 advanced strategic
bomber, the F-5 fighter, and a range of heli-
copters; another large portion in ships, e.g.,
hydrofoil craft, antisubmarine warfare sensors,
shipboard tactical communications, etc.; and
another portion in "other" equipment, including
the Airborne Warning and Control System, elec-
tronic warfare countermeasures, and undersea
surveillance systems. NASA shows a sizable de-
crease in the current period, which was largely
realized in 1971 as the Apollo development pro-
gram phased out. Final phaseout for Apollo and
reduced development of the NERVA engine in
1972 are expected to be nearly offset by increases

in other NASA programs, such as the earth or-
bital workshop, space stations, and development
of a space shuttle vehicle, so that 1972 almost
represents a leveling off. In the case of AEC, the
downward trend from 1970 to 1972 results from
reduced underground testing of nuclear weapons,
reductions in the NERVA nuclear rocket engine
program, and less emphasis on development of
small electric power systems for space use.

As DOD, NASA, and AEC have undergone a
decline in their joint share of the Federal R&D
total, other agencies have increased their shares
accordingly. HEW, which has experienced an al-
most continual rise in funds in the 1960-72
timespan, reflects an expansion in its share from
4 percent to 10 percent. This growth is indicative
of the rising public interest in better health and
education services. In the current period some of

Trends in Federal R&D obligations for agencies
lea:,; 19 in R&D programs
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HEW's chief areas of R&D expansion are cancer,
head and lung diseases, child development, and
eye research, and R&D programs for educating
the handicapped and those who need vocational
training.

Only in recent years has the aggregate R&D
growth of the remaining agenciesother than
DOD, NASA, HEW, and AECbeen sizable in dol-
lar terms. It is significant that since 1968 their
combined obligation total has shown important
annual increases even when the Federal R&D
total was declining. These agencies have also ex-
erted an increasing upward pressure on the re-
search curve.

The "other agency" group increased its
share from 5 percent of the Federal R&D total
in 1960 to an estimated 14 percent in 1972, and
3 percentage points are expected to be gained
in the current period alone. From 1970 onward
the combined obligations for the 29 "other"
agencies are clearly higher than the totals for
either HEW or AEC (as had not been the case
previously), and the upward trend for these agen-
cies appears to be established. It reflects Federal
response to national needs in such areas as trans-
portation, support of fundamental science, food
production and use, environmental control, urban
management, and crime abatement, to name some
of the more notable ones.

The agencies that are chiefly responsible for
the significant rise in the share of this group are
the Department of Transportation (DOT), National
Science Foundation (NSF), the Departments of
Agriculture (USDA), the Interior, and Commerce,
the new Environmental Protection Agency (EPA),
the Postal Service, the Department of Housing
and Urban Development (HUD), and the Depart-
ment of Justice. These agencies have all sched-
uled important increases in 1972 R&D programs
compared with 1970.1

I Data do not reflect congressional action on the SST (within
DOT) for the last 3 months of fiscal year 1971 or any action for
1972.

011611

PERFORMERS

The Federal intramural sector continues to
grow moderately in the performance of Federal
R&D work. In the current period this sector's
share of all performance is approximately 25 per-
cent, a higher level than at any time since the
end of the 1950's. Not only has the share-of-total
increased but absolute dollars for R&D work con-
ducted by Federal personnel have also grown in
every year of the series, even in the years after
1967 when the overall Federal effort was declin-
ing. It should be noted that intramural performance
includes, in addition to direct R&D work, costs
for Federal personnel engaged in planning and
administering intramural and extramural pro-
grams.

Extramurally, the principal performing sector
continues to be industry. In 1971, however, the
share of R&D work performed by industrial firms
(including industrially administered FFRDC's) fell
to an estimated 53 percent of the Federal R&D
total, the lowest since 1956. This downward shift
is a direct reflection of the cutbacks in NASA
and AEC development programs, largely carried
out by industrial performers. The estimated in-
dustry share for 1972 will rise to 54 percent

Federal R&D obligations
to performers, FY 1971 (est.)

Federal
intramural

Industrial
firms*

Universities
and colleges

FFROC's
administered by

tmiversities

All other

26% 53% 11% 5% 5%

includes Federa!ly Funded Research and Development
Centers (FFRDC's) atIministered by industrial firms.

SOURCE: National Sc ienco Foundation
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PERFORMERS

The Federal intramural sector continues to
grow moderately in the performance of Federal
R&D work. In the current period this sector's
share of all performance is approximately 25 per-
cent, a higher level than at any time since the
end of the 1950's. Not only has the share-of-total
increased but absolute dollars for R&D work con-
ducted by Federal personnel have also grown in
every year of the series, even in the years after
1967 when the overall Federal effort was declin-
ing. It should be noted that intramural performance
includes, in addition to direct R&D work, costs
for Federal personnel engaged in planning and
administering intramural and extramural pro-
grams.

Extramurally, the principal performing sector
continues to be industry. In 1971, however, the
share of R&D work performed by industrial firms
(including industrially administered FFRDC's) fell
to an estimated 53 percent of the Federal R&D
total, the lowest since 1956. This downward shift
is a direct reflection of the cutbacks in NASA
and AEC development programs, largely carried
out by industrial performers. The estimated in-
dustry share for 1972 will rise to 54 percent

Federal R&D obligations
to performers, FY 1971 (est.) FFROC's

Federal
intramural

Industrial
firms

administered by
uUniversities niversities

and colleges / All other

26% 53% 11% 5% 5%

Includes Federally Funded Research and Development
Centers (FFRDC's) administered by industrial firms.

SOURCE: National Science Foundation

LEVELS AND TRENDS

because of the important rise in DOD develop-
ment programs, well surpassing the continued
declines planned by NASA and AEC. There will
also be some increased contracts to industry from
agencies working on environmental problems.

The university and college share of the Fed-
eral performance total has risen from 6 percent
in 1960 to an estimated 11 percent for 1971 and
1972. This rise in the ratio is consistent with
the rise of research programs, both basic and
applied, within the budgets of an increasing num-
ber of Federal agencies. FFRDC's administered by
universities were expected to perform 5 percent
of all Federal research and development in 1971,
about the same share they have accounted for
since 1961.

Other nonprofit institutions (including
FFRDC's) have represented about 4 percent of
the total since 1965 and continue at that level
in the current budget period.

FIELDS OF SCIENCE

A summary of broad changes since 1960 in
the relative emphasis on major fields of science
within the federally supported research total is
shown below:

Field of Science Resarch obligations

Total (millions of dollars)
1960 1971 (est.)

$1,941 $5,995

Percent Distribution
Life sciences 26 29
Psychology 2 2

Physical sciences*
Environmental sciences* f 31

17
11

Mathematics 1

Engineering 36 34
Suual sciences 2 5
Other sciences 2 1

Physical sciences and environmental sciences were not separately identified prior
to 1967.

Among the more important shifts since
1960 are the rise in the share of the life sciences
(supported mainly by HEW, USDA, and NASA)
and the decline in the combined share of the
physical and environmental sciences. The latter
fields together received 28 percent of all research
support in 1971, compared with 31 percent in

Ar
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1960. The comparable share was as high as 36
percent in 1964. At present the physical sciences
are supported chiefly by NASA, AEC, and DOD,
and the environmental sciences are supported
mostly by NASA and DOD.

Another significant change since 1960 has
been the substantial increase in the share of the
social sciences, from 2 percent of the research
total to a current 5 percent. The social sciences
are chiefly supported by HEW, Office of Economic
Opportunity (0E0), USDA, and NSF. In contrast,
the share of the engineering sciences, funded pri-
marily by DOD and NASA, has fallen somewhat.

The relative positions of the fields tend to
shift somewhat from year to year, and shifts do
not always continue steadily in the same direc-
tion. However, dollar support to all the major
fields has increased considerably over the
1960-72 timespan.

Geographic Distribution

This report includes a survey of the geo-
graphic distribution of actual Federal R&D obli-

6 30

gations for 1970, the fifth such study to be made.2
It now becomes increasingly possible to observe
certain constants in the Federal R&D funding pat-
tern by States.

For example, in all years of these surveys-
1963, 1965, 1968, 1969, and 1970the 10
States leading in Federal R&D support received
71 percent of the total obligations. In all the
years studied, 11 States composed a group from
which the "leading 10" were derived. The order
of the leading 10 tended to change from one year
to another, but between 1969 and 1970 there
was no change at all. California, New York, and
Maryland were always the three leading States,
and in that order. However, California's share, at
35 percent of the Federal total in 1963, had de-
clined to 26 percent by 1970.

In 1970 more than $100 million each in
Federal R&D .obligations was received by 23
States, while 26 States each received as much as
1 percent of the total on a rounded basis, almost
the same situation as in 1963, 1965, 1968, and
1969. The one-half of all States that are the Fed-
eral R&D leaders tend to be the same States year

2 In 1970 ten agencies were surveyed, representing 98 percent
of total Federal R&D obligations in that year. They were DOD,
NASA, AEC, HEW, DOT, NSF, USDA, Interior, 0E0, and Com-
merce.



as high as 36
nysical sciences
8,EC, and DOD,
are supported

since 1960 has
he share of the
of the research
social sciences

tce of Economic
SF. In contrast,
ces, funded pri-
alien somewhat.

fields tend to
and shifts do

he same direc-
all the major

ably over the

ey of the geo-
eral R&D obli-

gations for 1970, the 'fifth such study to be made.2
It now becomes increasingly possible to observe
certain constants in the Federal R&D funding pat-
tern by States.

For example, in all years of these surveys-
1963, 1965, 1968, 1969, and 1970the 10
States leading in Federal fs. &D support received
71 percent of the total obligations. In all the
years studied, 11 *States composed a group from
which the "leading 10" were derived. The order
of the leading 10 tended to change from one year
to another, but between 1969 and 1970 there
was no change at all. California, New York, and
Maryland were always the three leading States,
and in that order. However, California's share, at
35 percent of the Federal total in 1963, had de-
clined to 26 percent by 1970.

In 1970 more than $100 million each in
Federal R&D -obligations was received by 23
States, while 26 States each received as much as
1 percent of the total on a rounded basis, almost
the same situation as in 1963, 1965, 1968, and
1969. The one-half of all States that are the Fed-
eral R&D leaders tend to be the same States year

2 In 1970 ten agencies were surveyed, representing 98 percent
of total Federal R&D obligations in that year. 'They were DOD,
NASA, AEC, HEW, DOT, NSF, USDA, Interior, OEO, and Com-
merce.

after year. Once the various resources of a State
are used for R&D performance, they are likely
to become bette.: organized for future R&D per-
formance and in this way a capability is built that
tends to grow. Often the performance of Federa:
R&D work by a performer in a given location en-
courages the rise of different types of performers
nearby. Thus, R&D firms have grown up near Fed-
eral laboratories and test facilities, and university-
run FFRDC's have been located near administer-
ing universities.

Most States that are heavily engaged in Fed-
eral R&D work are highly industrialized and con-
tain aircraft and electronics manufacturing firms,
electrical equipment and communications firms,
machinery and chemical producers. Also, most of
the States leading in Federal R&D support to in-
dustrial firms show strength in other performer
categories; they are among the leaders in Federal
R&D support to universities, to other nonprofit
institutions, and to Federal intramural centers.

However, when funding is analyzed on a per-
former basis among the less supported States
(below the leading 10 or 15), universities and col-
leges are likely to represent the most actively
used sector because Federal R&D support to this
kind of performer is more widely dispersed than
to others.



SECTION 2

basic research

Basic research is systematic, intensive study
directed toward fuller scientific knowledge or

understanding of the subject studied, in which
the investigator is motivated primarily by the

desire to pursue knowledge for its own sake. It
is generally free from the need to meet immediate
objectives and tends to explore a broad field, seek-

ing to increase the understanding of natural laws.
The span of basic research covers investiga-

tions in which the new knowledge itself is the
major goal as well as studies in which the new

understanding is regarded as part of the ground-
work for subsequent applications to further

economic growth, national defense, or the solution
of social and other problems.

Universities and colleges account for more
than one-half of all the basic research performed

in the United States, and the close relationship
of such work to the education and training of

scientists and engineers is a key aspect of
academic science.

THE CURRENT PERIOD

The status of the Federal basic research effort from 196
Federal obligations for basic rf

[Dollars in millior

Agency
1969

Total

National Aeronautics and Space Administration
Department of Health, Education, and Welfare
National Science Foundation
Atomic Energy Commission
Department of Defense
Other agencies

$2,094

678
371
248
285
276

236

In 1970, for the first time in 15 years, total
Federal support for basic research declined,
mostly reflecting the drop in funding for NASA
and, secondarily, a decrease for DOD.

In 1971, while NASA continued to drop, HEW
and NSF made impressive gains in their basic
research programs, and the overall upward
trend was resumed.
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BASIC RESEARCH

THE CURRENT PERIOD

The status of the Federal basic research effort from 1969 to 1972 is as follows:
Federal obligations for basic research, by agency

(Dollars in millions]

Agency

Actual Estimates

Percent Percent
1969 1970 change 1971 change 1972

1969-70 1970-71

Percent
change
1971-72

Total

National Aeronautics and Space Administration
Department of Health, Education, and Weifare
National Science Foundation
Atomic Energy Commission
Department of Defense
Other agencies

$2,094 $2,062 1.5 $2,165 +5.0 $2,399 +10.8

678 637 6.0 626 1.7 688 +9.9
371 388 +4.6 452 +16.5 488 +8.0
248 245 1.2 285 +16.3 400 +40. 4

285 287 +0.7 278 3.1 266 4.3
276 247 10.5 243 1.6 245 +0.8
236 258 +9.3 281 +8.9 312 +11.0

In 1970, for the first time in 15 years, total
Federal support for basic research declined,
mostly reflecting the drop in funding for NASA
and, secondarily, a decrease for DOD.

In 1971, while NASA continued to drop, HEW
and NSF made impressive gains in their basic
research programs, and the overall upward
trend was resumed.

The 1972 total showed a significant gain, pri-
marily engendered by NSF, NASA, and HEW,

although all agencies except AEC reported in-

creases in basic research.

Eleven agencies other than the leading five
sponsored basic research programs in the cur-
rent period. They accounted for 13 percent of
the total in 1971.
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TRENDS

Basic research has shown a more consistent
growth trend than the Feceral R&D total. From
1960 to 1967 its 19-percent average annual
rise was much more rapid than the 12-percent
rise for research and development as a whole;
from 1967 to 1970, while the R&D total was
falling, basic research held to almost the same
yearly level.

In the current period basic research has re-
sumed an upward pace. In both 1971 and 1972
it was expected to grow faster than overall re-
search and development.

The share of basic research in the Federal R&D
total will have risen from 8 percent in 1960 to
an estimated 14 percent in 1972. In recent
years this rise was due more to a decrease in
development funding than a rise in basic re-
search funding until 1971 and 1972 when the
rise in basic research dollars was more influ-
ential in increasing the basic research share.

AGENCIES

Five agenciesNASA, HEW, NSF, AEC, and
DODaccounted for 89 percent of the total in
1960, and again in 1967, but 87 percent in
1971. However, the relative shares of their in-
dividual programs varied from one year to
another.

NASA has led since 1961 in basic research
support, and usually by a wide margin, although
its Share of the Federal total has dropped some-
what in recent years. The high point was 33
percent in 1964, but the share was an esti-
mated 29 percent in 1971.

The chief reason for NASA's high level of basic
research support lies in the nature of its ex-
periments, which call for large outlays for ex-
pendable equipment, such as launch vehicles
and spacecraft.

8

34

Percent of total

Obligations
Average annual

growth rate
(percent)

1960-67 19

1967-70 1

1970-71 5

1971-72 11

1970 was the first year since 1960 that NASA's
basic research obligations dropped; they were
expected to fall somewhat further in 1971 but
to rise again in 1972 to the highest level on
record.

DOD was the leading basic research support
agency in 1960, but from 1963 through 1970
it was in an intermediate position, and in 1971
and 1972 DOD was expected to account for
the smallest basic research effort of the five
leading agencies.

Since 1963 HEW has been the second largest
supporter of basic research. Its programs cover
fundamental research investigations in the irn.
portant branches of biomedicine and health.
From 1960 to 1967 its average annual growth
rate was second only to that of NASA and
equal to that of NSF. From 1967 to 1971 HEW
shared with NSF the highest rate of growth
among the leading agencies.
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Pertent of total

Obligations
Average annual

growth rate
iparcent)

196067 19
1967.70 1

1970-71 5
1971.72 11

I LJ I 1 1 1 1 1

1970 was the first year since 1960 that NASA's
basic research obligations dropped; they were
expected to fall somewhat further in 1971 but
to rise again in 1972 to the highest level on
record.

NSF, which matched the growth rate of HEW
from 1960 to 1971, fosters the extension of
knowledge in every scientific field, mostly
through grants to universities and colleges. In
the current period NSF has taken on certain
of the basic research programs relinquished for
policy reasons by DOD and other agencies.

AEC has continued to carry on basic research
activities in support of its total mission of ex-
ploring atomic energy and developing uses for
it. But in 1971 and 1972, its programs de-
creased slightly, and in 1972 AEC is expected
to be the sole agency with reduced basic re-
search support.

Certain of the other agencies reflect important
increases between 1970 and 1972; they are
Commerce, USDA, and the Smithsonian.

Average Annual
lrowth Rate

(percent)

DOD was the leading basic research support
agency in 1960, but from 1963 through 1970
it was in an intermediate position, and in 1971
and 1972 DOD was expected to account for
the smallest basic research effort of the five
leading agencies.

Since 1963 HEW has been the second largest
supporter of basic research. Its programs cover
fundamental research investigations in the im-
portant branches of biomedicine and health.
From 1960 to 1967 its average annual growth
rate was second only to that of NASA and
equal to that of NSF. From 1967 to 1971 HEW
shared with NSF the highest rate of growth
among the leading agencies.

Total

NASA
HEW
NSF
AEC
DOD
Other

1960 67

19

30
26
20
16

8
It

1967 71

2
1

5
5
24
7
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The share of basic research in agency R&D
budgets varies widely. DOD, for example, de-
voted 3 percent of its R&D budget to basic re-
search in 1971; NSF, 83 percent; and NASA,
19 percent. The Smithsonian was the only
agency to direct 100 percent of its effort to
basic research. Special factors related to pro-
gram objectives and missions determine the
role each agency assigns to basic research.

100

29

21

14

19

1

21

83
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PERFORMERS

Federal basic research work is directed to every type of perfor
and Federal intramural organizations account for the bulk of

Federal obligations for basic research, b
{Dollars in millions]

Performer

Total

Federal intramural
Industrial firms&
Universities and colleges _
FFRDC's administered by universities
Other nonprofit institutions
Other

Actual

1969 1970

$2,094 52,06;

577 65:
399 321

766 71

255 26

73 6

25

Includes Federally Funded Research and Development Centers (FFRDC's) administered by this sector.

All sectors received increased funding in 1971,
and most of them showed even greater in-

creases in funding for 1972.

The 1972 anticipated increase in basic research
obligations to universities and colleges is the
largest dollar increase for any performing sec-
tor. It primarily reflects a rise in NSF support.

Since 1961 HEW has been the leading support
agency for Federal basic research at universi-
ties and collages, through grants in biomedi-
cine, mental health, and related areas. In 1972,
however, NSF is scheduled to become the chief
agency in basic research support to this sector.

The NSF funding increase to universities and
colleges includes high-priority research projects
dropped by other agencies as well as other
basic research programs. These include basic
research work within the RANN (Research Ap-
plied to National Needs) program and research
with a high potential for providing a funda-
mental understanding of relevant scientific
problems.
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BASIC RESEARCH

PERFORMERS

Federal basic research work is directed to every type of performer, although universities and colleges

and Federal intramural organizations account for the bulk of the effort.

Federal obligations for basic research, by performer

Mollars in minions]

Performer

Actual

1969 1970
Percent
change
1969-70

1971

Total $2,094 $2,062 1.5 $2,165

Federal intramural 577 658 +14.0 669

Industrial firms 399 320 --19.8 351

Universities and colleges. 766 718 6.3 744

FFRDC's administered by universities 255 267 +4.7 283

Other nonprofit institutions I, 73 63 13.7 69

Other 25 35 +40.0 49

Estimates

Percent Percent
change 1972 change
1970-71 1971-72

+5.0 $2,399 +10.8

+1.7
+9.7
+3.6
+6.0
+9.5

+40.0

705
434
843
286

76
55

+5.4
+23.6
+13.3
+1.1

+10.1
+12.2

I. Includes Federally Funded Research and Development Centers (FFRDC's) administe ed by this sector.

All sectors received increased funding in 1971,
and most of them showed even greater in-
creases in funding for 1972.

The 1972 anticipated increase in basic research
obligations to universities and colleges is the
largest dollar increase for any performing sec-
tor. It primarily reflects a rise in NSF support.

Since 1961 HEW has been the leading support
agency for Federal basic research at universi-
ties and colleges, through grants in biomedi-
cine, mental health, and related areas. In 1972,
however, NSF is scheduled to become the chief
agency in basic research support to this sector.

The NSF funding increase to universities and
colleges includes high-priority research projects
dropped by other agencies as well as other
basic research programs. These include basic
research work within the RANN (Research Ap-
plied to National Needs) program and research
with a high potential for providing a funda-
mental understanding of relevant scientific
problems.

Intramural performance, second in size of basic
research effort, rose in 1970, 1971, and 1972.
NASA continues to be the largest intramural
supporter, but was scheduled for reduction in

the current period with its share of the intra-
mural total dropping from 36 percent in 1970
to 27 percent in 1972.

DOD's basic research programs were formerly
assigned for the most part to universities, but
currently they are almost equally divided be-
tween the intramural and university sectors. The
reduction in university support largely reflects
DOD's recent limitation on basic research to
that which has a direct and apparent relation-
ship to a mission or function of the Depart-
ment.

For the third largest sector, industrial firms,
NASA is by far the leading basic research sup-

port agency. This agency scheduled a moderate
increase for 1971 and an important increase

for 1972, primarily related to work on the Sky-
lab and VIKING projects and to initiation of the
Outer Planets/Grand Tour project. Almost the
entire industry gain for 1972 will be derived

from NASA programs.
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Federal obligations for basic research, by performer and agency, FY 1971 (est.)

{Dollars in millions]

NASA HEW NSF AEC 00C OTHER

Federal intramural 198 134 18 1 101 21 7

Industrial firms 290 4 2 1 22 2

FFRDC's administered by
industrial firms a 1 29

Universities and colleges 51 248 217 74 111 43

FFRDC's administered
by universities 79 2 31 170 1

Other nonprofit institutions 7 39 10 2 5 3

FFRDC's administered by
other nonprofit institutions a a a 1 1 1

Other a 24 6 a 1 18

111 Less than $500,000.

NASA is the only agency where the chief per-
forming sector is industry. NASA also uses its
own facilities and personnel extensively and is
the leading agency supporter of intramural
work.

For HEW, NSF, and DOD, universities and col-
leges do more basic research than any other
sector.

10

In the case of AEC, university-administered
FFRDC's receive more support than universities
and colleges proper, which are next in use, and
industry-administered FFRDC's receive the
third largest amount of support.

For agencies with smaller basic research pro-
grams, the Federal intramural sector usually
accounts for the bulk of the work

38
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The share of the basic research total per-
formed by the university and college sector has
dropped from 40 percent in 1960 to 34 per-
cent in 1971. However, this sector remains the
leading one since the university atmosphere
is more conducive than any other to the con-
duct of basic research.

l'it,13, 7

The Federal intramural share of the total has
tended to increase since 1960, from 26 percent
that year to 31 percent in 1971, due primarily
to increased work on the part of NASA, next,
to the growth of in-house work on the part of
HEW and, lastly, to increased effort by agen-
cies other than DOD, NASA, AEC, and HEW.
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The Federal intramural share of the total has
tended to increase since 1960, from 26 percent
that year to 31 percent in 1971, due primarily
to increased work on the part of NASA, next,
to the growth of in-house work on the part of
HEW and, lastly, to increased effort by agen-
cies other than DOD, NASA, AEC, and HEW.

Industrial performance of basic research rose
from 15 percent of the total in 1960 to a high
of 23 percent in 1963, but in 1971 it was ex-
pected to be 16 percent. The whole trend of
industrially performed basic research has been
strongly influenced by NASA, which accounts
for 80 to 90 percent of the total for this
sector. The somewhat higher estimated industry
share for 1972 is almost entirely due to the
NASA increase.

10
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FIELDS

In the current period the distribution of the
Federal basic research effort by fields of sci-
ence is as follows:

Federal obligations for basic research, by field of science
lOollars in millions]

Field of science

Total_

Life sciences
Psychology
Physical sciences

Astronomy_

Chemistry
Physics
Other

Environmental sciences.

Atmospheric sciences_
Geological sciences. _

Oceanography
Other

Mathematics
Engineering
Social sciences
Other sciences

Actual Estimates

1970 1971 1972

Ob- Per- Ob- Per- Ob- Per-
lige- cent lige- cent liga- cent
tions share tions share tions share--

$2,062 100 $2,165 $2,399 100100

577 28 631 29 735 31
57 3 60 3 66 3

704 34 726 34 730 30

204 10 214 10 189 8

143 7 145 7 187 8

353 17 358 17 352 15

5 () 8 () 2 (8)

352 17 362 17 419 17

173 8 173 8 198 8

124 6 122 6 141 6
55 3 62 3 75 3

5 () 5 (A)-----
59 3 2

_ _
58 253

243 12 240 11 248 10

66 3 81 4 100 4

4 (A) 12 1 43 2

The physical sciences in 1971 were expected
to account for 34 percent of total basic research
funds, chiefly from NASA and AEC, arid the en-
vironmental sciences for 17 percent, mainly
from NASA. Their combined total of 51 percent
compares with 52 percent for the same fields in
1960. (They were not separately identified prior
to 1967.)

Obligations to the life sciences amounted to 29
percent of the total in 1971; more than one-half
of these obligations were scheduled by HEW.
Obligations to the life sciences in 1960 were 28
percent of the basic research total.

The engineering sciences made up 11 percent,
compared with 13 percent in 1960, and were
primarily supported by NASA and DOD.

The social sciences represented 4 percent of
the total in 1971, up from 1 percent in 1960,
with HEW and NSF the principal agency sup-
porters.

The psychological sciences accounted for 3
percent of the total in 1971 and the mathe-
matical sciences 2 percent, about the same
respective shares as they represented in 1960.

(For detailed data on this section see appendix tables C-29
Less than 0,5 percent. through C.47, C-76, C-77, C-79, C-99, C-100, C-105, and C-109.)

12
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SECTION 3.

applied research

Applied research is systematic, intensive study
to reach fuller knowledge or understanding

concerning the means by which a recognized need
may be met. Applied research draws upon the

existing knowledge created by basic research and
in its turn creates additional knowledge. It differs

from basic research in that it concentrates in
limited areas and is pointed toward specific

practical ends rather than toward investigation
for its own sake. In the course of applied research

activities the first steps are taken to reduce an
abstract idea to a useful purpose, frequently as a

forerunner to development.

THE CURRENT PERIOD

Changes in applied research obligations in the current pen
Federal obligations for applied rose

[Dollars in millions]

Agency

1969

A

Total

Department of Defense_
Department of Health, Education, and Welfare_
National Aeronautics and Space Administration
Department of Agriculture_
Atomic Energy Commission_
Department of Transportation
Department of the I nterior
Department of Commerce
Environmental Protection Agency
Veterans Administration
National Science Foundation _
Office of Economic Opportunity_
Department of State
Other agencies

$3,145

1,135
803
618
145
132

51
109
29

- - --
43
11
11
16
42

The 1969-72 period indicates a steady rise in
total applied research obligations after an al-
most 5-percent decline from 1968 to 1969.
Nearly all agencies were expected to contribute
to this growth.

In 1970 the important growth in applied re-
search derives more from growth for DOD than
any other agency, although the only agencies
to experience significant reductions were HEW

and Interior.

The decrease for Interior was entirely due to
the transfer of the Bureau of Commercial Fish-
eries to the National Oceanic and Atmospheric
Administration (NOAA) within Commerce and
the Federal Water Quality Administration to
EPA.

In 1971 and 1972 HEW reversed its 1970 drop
with important increases that were expected to
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APPLIED RESEARCH

THE CURRENT PERIOD

Changes in applied research obligations in the current period are shown below:

Federal obligations for applied research, by agency
(Dollars in millions)

Agency

Actual Estimates

1969 1970
Percent
change
1969-70

1971
Percent
change
1970-71

1972
Percent
change
1971-72

Total $3,145 $3,540 +12.6 $3,830 +8.2 $4,244 +10.8

Department of Defense 1,135 1,310 +15.4 1,236 -5.6 1,388 +12.3

Department of Health, Education, and Welfare 803 741 -7.7 910 +22.8 1,002 +10.1

National Aeronautics and Space Administration 618 773 +25.1 852 +10.2 874 +2.6

Department of Agriculture 145 156 +7.6 170 +8.7 176 +3.6

Atomic Energy Commission 132 146 +10.6 145 -0.8 145 -0.2

Department of Transportation 51 67 +31.4 90 +34.4 161 +78.3

Department of the Interior. 109 72 -33.9 84 +16.9 91 +8.8

Department of Commerce_ 29 55 +89.7 78 +42.8 86 +9.7

Environmental Protection Agency 48 56 +16.8 70 +26.6

Veterans Administration _ 43 53 +23.3 55 +5.3

National Science Foundation_ 11 30 +172.7 42 +41.4 70 +67.0

Office of Economic Opportunity 11 28 +154.5 37 +32.2 37 +1.0

Department of State_ 16 19 +18.8 25 +34.2 28 +11.2

Other agencies _ 42 42 50 +19.0 61 +22.0

The 1969-72 period indicates a steady rise in
total applied research obligations after an al-
most 5-percent decline from 1968 to 1969.
Nearly all agencies were expected to contribute
to this growth.

In 1970 the important growth in applied re-
search derives more from growth for DOD than
any other agency, although tho only agencies
to experience significant reductions were HEW
and Interior.

The decrease for Interior was entirely due to
the transfer of the Bureau of Commercial Fish-
eries to the National Oceanic and Atmospheric
Administration (NOAA) within Commerce and
the Federal Water Quality Administration to
EPA.

In 1971 and 1972 HEW reversed its 1970 drop
with important increases that were expected to

bring about the highest applied research totals
on record for this agency.

DOD experienced an overall loss in 1971,
brought about by reductions in all three serv-
ices and the Defense Agencies, but between

1969 and 1972 the Department showed an
overall gain of 22 percent. Three-quarters of
this gain represented Air Force programs.

Within HEW the National Institutes of Health in
the current period is undergoing expansion in
applied research, mainly spurred by cancer
investigations, heart and lung studies, child
health and eye research. The Office of Educa-
tion's larger applied research efforts are di-
rected to vocational education and education

for the handicapped.

NASA in 1970 and 1971 registered important
increases in applied research obligations. These
include fuither funding for work on earth re-
sources surveys and the space station.

43
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The substantial increases in the applied re-
search efforts of DOT in 1971 and 1972 arise
mostly from the transfer of development funds
to applied work on the new air traffic control
system and from work on aircraft safety and
air quality within the Federal Aviation Ad-
ministration, and from extended planning, fore-
casting, and systems analysis in the Transpor-
tation Systems Center within the Office of the
Secretary.

Commerce, EPA, and NSF are three other agen-
cies whose applied research programs in the
1970-72 period contribute fairly substantially
to overall growth. For Commerce most of the
applied research increases are for NOAA pro-
grams; for the newly organized EPA they are
largely for work on water pollution and air
pollution; and for NSF they are mainly for the
new Research Applied to National Needs
(RANN) program and the International Decade
of Ocean Exploration (IDOE) program, initiated
in 1971 with NSF as the lead agency.

TRENDS

Applied research shows a steep growth trend
from 1960 to 1966, reflecting the strong
buildup of DOD and NASA programs. By the
end of that period Federal applied research
had established a level above $3 billion an-
nually.

Between 1966 and 1969 the applied research
activities of the two leading agencies (DOD and
NASA) declined considerably, but this loss was
to a great extent offset by growth in applied
research on the part of HEW, AEC, and most of
the other agencies. Nonetheless, the overall
total declined somewhat.

From 1961 through 1969 applied research
maintained a steady 20- to 22-percent range
in its share of the Federal R&D total.

14
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Percent of total

Average annual
growth rate
(percent)

1960-67 14
1967.70 3

1970.71 8
1971-72 11

I I L J J I I I I I

In 1970 applied research rose, in contrast to
the drop in the overall R&D curve. Chief con-
tributors to this rise were DOD and NASA.

For the current (1970-72) period applied re-
search shows a powerful upward trend spurred
by programs of most of the leading agencies.
In 1972, for the first time, the applied research
total is expected to cross the $4 billion level.

The 1971 and 1972 estimates indicate that,
for the first time, applied research will repre-
sent as much as 25 percent of all Federal
R&D obligations.
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1960-67 14

1967-70 3

1970-71 8
1971-72 11

In 1970 applied research rose, in contrast to
the drop in the overall R&D curve. Chief con-
tributors to this rise were DOD and NASA.

For the current (1970-72) period applied re-
search shows a powerful upward trend spurred
by programs of most of the leading agencies.
In 1972, for the first time, the applied research
total is expected to cross the $4 billion level.

The 1971 and 1972 estimates indicate that,
for the first time, applied research will repre-
sent as much as 25 percent of all Federal
R&D obligations.

AGENCIES

Of the 33 agencies reporting in the current
period, 32 condtxted applied research pro-
grams. The one exception was the Smithsonian
Institution.

Three agenciesDOD, HEW, and NASAcon-
tinue to dominate the Federal applied research
effort. In 1971 they accounted for 78 percent
of the Federal agency total. Most of the overall
dollar rise from 1960 to 1967 was caused by
their rapidly growing programs. From 1967
to 1971, however, their applied research pro-
grams grew far more slowly, or declined, while
higher growth rates were registered by most
other agencies, especially DOT.

Throughout the 1960-71 period DOD was the
chief agency to support applied research.
Hence its 10-percent average annual growth
rate in the 1960-67 period strongly influenced
the rise in the Federal total, and its 1-percent
decline rate in the 1967-70 period had a some-
what depressing effect on the overall trend.

HEW reflects almost sustained applied research
growth in the 1960-71 tirnespan. although its
rate of expansion from 1960 to 1967 was
much more rapid than from 1967 to 1971. A
drop in applicd research in 1970 was more
than made up in 1971.

In the 1960-67 period NASA reflected an ex-
ceptionally high average annual growth rate
and, despite the decline that set in between
1966 and 1969, showed a small average an-
nual increase between 1967 and 1971. In
1971 and 1972 NASA's applied research efforts
were scheduled to expand considerably and
attain the highest levels thus far.

In both periods USDA's growth rate was very
evenly sustained. This agency has showed some
gain in applied research ooligations every year
from 1960 to 1971.
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Federal obligations for applied research,
by agency, FY 1960, 1967, and 1971 (est.)

lMillions cn dollars)

1,400

1,200

Average Annual
Crowth Rate

ipercent)

1960 67 1967 71

Total 14 4

DOD 10 1
1,000

HEW
NASA

19
25

6
2

USDA 7 6
A;C 1 13
DOT 21 29

800
Other 15 20

600

400

200

DOD HEW NASA USDA AEC DOT Other

SOURCE: National Science Foundation

410.0111G04-labaCr ,111440' zc
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AEC, on the other hand, experienced a slight
net loss between 1960 and 1967, followed
by a notable expansion in its applied research
programs from 1967 to 1971.

In the 1967-71 period, aside from DOT, for
which large gains were chiefly recorded by the
Federal Highway Administration, growth was
also strongly evidenced by Commerce, NSF,

and the Office of Economic Opportunity (0E0).

Although applied research is part of the R&D

support activities of almost every agency, the
share in these activities varies widely among
agencies,

At the lower extreme AEC planned to direct only
11 percent of all R&D obligations to applied
research in 1971 whereas six independent
agencies and seven agency subdivisions at the
other extreme planned to devote 100 percent
to applied research.
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Although applied research is part of the R&D
support activities of almost every agancy, the
share in these activities varies widely among
agencies.

At the lower extreme AEC planned to direct only
11 percent of all R&D obligations to applied
research in 1971 whereas six independent
agencies and seven agency subdivisions at the
other extreme planned to devote 100 percent
to applied research.

'Nt.t

sL.L A-0

- I

,1*

-

N

47

APPLIED RESEARCH

15



PERFORMERS

All sectors participate in applied research work for the Federal Government, and the dollar obligationsdirected to each in the current period are given below:

'Federal obligations for applied research, by performer
iDollars in millions]

Performer
Actual Estimates

1969 1970
Percent
change
1969-70

1971
Percent
change
1970-71

1972
Percent
change
1971-72

Total
$3,145 $3,540 +12.6 $3,830 I +8,2 $4,244 +10. 8

Federal intramural
1,195 1,375 +15.1 1,433 +4.2 1,519 +6.0industrial firms&

848 1, 047 +23.5 1,126 4-7.5 1 ,315 +16. 9Universities and colleges
643 633 1.6 727 +1 4.8 826 +13,5FFRDC's administered by universities
139 150 +7.9 145 3.2 150 +3. 2Other nonprofit institutions
226 250 +10.6 280 +11 .9 305 +8.9Other_
95 85 10,5 120 +40.6 131 +8,9

Includes Federally Funded Research and Development Centers (FFRDC's) administered by this sector.

In the 1969-72 period the strong general rise
in Federal applied research programs has af-
fected all sectors. Most of them show increases
from one year to the next.

Industrial work has revealed the greatest ten-
dency to fluctuate as a result of program
changes by DOD and NASA. In 1970 funds to
this performing sector rose by 24 percent after

Federal obligations for applied research, by performer and agency, FY 1971 (est.)

[Dollars in millions]

DOD HEW NASA USDA AEC D OT OTHER

Federal intramural

Industrial firms

FFRDC's administered
by industrial firms

Universities and colleges

FFRDC's administered by
universities

Other nonprofiit institutions

FFRDC's administe.ed by other
nonprofit institutions

Other

13-/ Less than $E00,000.

16 4S

457 148 454 126 4 32 212
628 45 307 a 2 31 71

3 1 38
56 474 37 42 17 7 94

32 3 38 71 1

32 158 11 1 3 5 29

27 3 a 10 a 3
2 82 2 1 1 4 18



research work for the Federal Government, and the dollar obligations
riod are given below:

obligations for applied research, by performer
iDollars in millions]

Actual Estimates

1969 1970
Percent
change
1969-70

1971
Percent
change
1970-71

1972

$3.145 $3,540 +12.6 $3, 830 +8.2 $4,244

1,195 1,375 +15.1 1,433 +4.2 1,519
848 1,047 +23.5 1, 126 +7.5 1,315
643 633 1.6 727 +14.8 826
139 150 +7.9 145 3.2 150
226 250 +10.6 280 +11.9 305

95 85 10.5 120 +40.5 131

Percent
change
1971-72

+10.8

+6.0
+16 .9
+13.5
+3.2
+8.9
+9.9

Iters (FFRDC's) administered by this sector.

1g general rise
grams has af-
show increases

Industrial work has revealed the greatest ten-
dency to fluctuate as a result of program
changes Ly DOD and NASA. In 1970 funds to
this performing sector rose by 24 percent after

applied research, by pertormer and agency, FY 1971 (est.)

1E3

[Dollars in millions]

DOD HEW NASA

4a.

USDA AEC DOT OTHER

457 148 454 126 4 32 212
628 45 307 a 2 31 71

3 1 38
56 474 37 42 1 7 94

32 3 38 71 1

32 156 11 1 3 5 29

27 3 a 10 a 3
2 82 1 2 1 14 18

a decline of several years. A further rise is ex-
pected to continue through 1972.

However, in the current period the chief per-
forming sector for overall Federal applied work
still continues to be the cederal one, and mod-
erate increases are expected each year.

Universities and colleges, the third largest area
of performance for Federal applied research,
declined slightly in 1970 from 1969, but then
resumed the rise recorded since 1963. In the
current period they are mostly funded by HEW,
next by DOD, USDA, NASA, and NSF.

All major applied research support agencies
except AEC direct an important portion of their
work to their own laboratoyies and facilities
(HEW less than the rest).

40. For DOD the most prominently used sector is
industry, even though this agency also uses its
own personnel for a substantial portion of its
applied research work.

HEW directs most of its applied research funds
to universities and colleges, the next largest
amount (in 1971) to other nonprofit institu-
tions, and the third largest amount to its own
facilities.

NASA. USDA, and DOT are three leading sup-
port agencies that use their own personnel and
facilities for applied research more than any
other performing group. NASA and DOT also
use industry importantly, and USDA places a
sizable share of its work in universities and
colleges.

AEC uses FFRDC's administered by each sector
far more than it uses the sectors proper. AEC
is unique in that almost none of its work is car-
ried out directly in its own facilities by its own
personnel.
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By 1967 Federal intramural performance of
applied research had risen to a point almost

equal to iodustrial performance (including
FFRDC's). Thereafter, the intramural effort con-
tinued to increase and so did its share of the
applied research total. As the leading sector in

1971, its share was 37 percent of the total.

From 1966 to 1969 obligations to industrial
firms dropped yearly, but then started a rising

trend. In 1971 dollar obligations to industry
amounted to 29 percent of the total, compared
with 27 percent in 1969, and 45 percent in
1963.
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From 1966 to 1969 obligations to industrial
firms dropped yearly, but then started a rising
trend. In 1971 dollar obligations to industry
amounted to 29 percent of the total, compared
with 27 percent in 1969, and 45 percent in
1963.

From 1963 to 1972 funds for applied research
actvities at universities and colleges rose con-
sistently. The great bulk of this support came
from HEW and was large enough to offset de-

creases in DOD support after 1966. The uni-
versity and college sector increased its share

of the applied research total from 14 percent
to 19 percent in this period.

51
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FIELDS

The distribution of applied research obliga-
tions to major fields of science in the current pe-
riod is as follows:

Federal obligations for applied research,
by field of science
!Dollars in millions)

Field of science

Total

Life sciences
Psychology..
Physical sciences.- ......_

Astronomy
Chemistry_____ _______
Physics
Other.... _ _____ ....___

Environmental sciences..

Atmospheric sciences_
Geological sciences...-
Oceanography _

Other .....
Mathematics _ _ . ....... _
Engineering
SoLial sciences _____
Other sciences

Actual Estimates

1970 1971 1972

Ob-
liga-
bons

Per-
cent
share

Ob-
lige-
tions

Per.
cent
share

Ob-
lige-
tions

Per-
cent
share

$3,540 100 $3,830 100 $4,244 100

957 27 1,104 29 1,210 29
56 2 65 2 74 2

306 9 300 8 356 8

7 0 8 0 10 (1)
101 3 102 3 117 3
185 5 178 5 216 5
13 (s) 12 (6) 13 (10

234 7 271 7 283 7

115 3 138 4 143 3
65 2 71 2 75 2
37 1 36 1 37 1

18 1 25 1 28 1

43 1 51 1 54 1

1,725 49 3 ,774 46 1,950 46
150 4 192 5 211 5
68 2 74 Z 107 3

Lest than 0.5 percent.

Between 1960 and 1972 Federal obligatons for
applied research will have risen .more than
three times, and some changes have taken
place in the relationships between major fields.

18

The engineering sciences continue to be the
largest area in terms of dollars and in terms
of share; the share was 46 percent of the total
both in 1960 and 1971. DOD and NASA have
contributed most to applied research in this
field.

The life sciences more than tripled in funding
between 1960 and 1971 and increased their
share from 26 percent to 29 percent. The
largest investments in this area are made by
HEW, followed by USDA and DOD.

The physical sciences and the environmental
sciences combined represented 23 percent of
the applied research total in 1960 and 15 per-
cent in 1971. As is the case with basic re-
search, the physical sciences receive more
funding than the environmental sciences, and
both show major support from DOD and NASA.
However, DOD funds are directed more toward
the physical sciences and NASA funds more
toriard the environmental sciences. The phy-
sical sciences have additional support from
AEC, USDA, and HEW.

The social sciences reflected the largest rela-
tive increase from 1960 to 1971, and their
share of the applied research total moved from
2 percent to 5 percent. They receive support
chiefly from HEW, USDA, and 0E0.

Psychology and mathematics represented 2
percent and 1 percent, respectively, of the ap-
plied research total in 1971.

(For detaled data on this section see appendix tai)les C-48
through C66, C-90, C-101, C.106, and C-110.)



SECTION 4.

THE CURRENT PERIOD

The agencies currently most heavily engaged in th
are shown as follows:

Federal obligations for devel
Po liars in milk)

Agency
1969

Total

Department of Defense
National Aeronautics and Space Administration
Atomic Energy Commission_
Department of Transportation_
Department of Health, Education, and Welfare__ ________ ________.

development Other agencies,

In development the findings and understanding
derived from research are directed toward the

production of useful materials, devices, systems,
and methods; included in such work are the design
and improvement of prototypes and new processes.
Development activities usually involve engineering

and testing to advance a component, product, or
process to the point where it meets specific

functional or economic requireMents. Because
development moves toward defined ends, it can be

more readily associated with distinct national
goals than most research.

$10,398

6,284
2,667

989
16

12

17

The estimated increase in development ob-
ligations for 1972 marks the first rise for de-
velopment in 5 years. However, a net decline
of 4 percent is still registered for the overall
1969-72 period, chiefly the result of NASA's
phasing out of the Apollo program.

In the current period DOD has scheduled the
largest dollar increases of any agency, mostly
for development of aircraft and ships, while
AEC's reductions primarily result from dimin-
ished underground testing, and a decline in the
NERVA engine development program.



DEVELOPMENT

THE CURRENT PERIOD

The agencies currently most heavily engaged in the sponsorship of Federal development programs

are shown as follows:
Federal obligations for development, by agency

'Dollars in millions]

Agency

Actual Estimates

1969 1970
Percent
change
1969-70

1971
Percent
change
1970-71

1972
Percent
cha nge
1971-72

Total $10,398 $9,728 6.4 $9,392

a.
3.5 $10,018 +6.7

Department of Defense . 6,284 5,804 7.6 5,941 +2.4 6,698 +12.8

National Aeronautics and Space Administration 2,667 2,390 10.4 1,770 25,9 1,627 8.1
Atomic Energy Commission 989 913 7.7 883 3.3 840 4.9
Department of Transportation 160 229 +43.1 326 +42.3 299 13.2

Department of Health, Education, and Welfare 123 92 25.2 118 +28.4 146 +23.7

Other agencies
- 175 300 +71.4 354 +17.9 408 +15.1

The estimated increase in development ob-
ligations for 1972 marks the first rise for de-
velopment in 5 years. However, a net decline
of 4 percent is still registered for the overall
1969-72 period, chiefly the result of NASA's

phasing out of the Apollo program.

In the current period DOD has scheduled the
largest dollar increases of any agency, mostly
for development of aircraft and ships, while
AEC's reductions primarily result from dimin-
ished underground testing, and a decline in the
NERVA engine development program.

The great bulk of DOT obligations represents

support for the civil supersonic transport (SST)
aircraft. The data on DOT, of course, do not
reflect congressional action on SST develop-

ment funds for the last 3 months of 1971, or
any action on the 1972 budget.

Within HEW more than one-half of the develop-
ment effort is concentrated in the Office of
Education.

54 19



Trends in Federal development obligations

(Billions of dollars) (Percent of R&D total)
12 80

Average annual
growth rate
(percent)

1960 61 62 63 64 65 66 67 68 69

FISCAL YEAR

SOURCE: National Sdence Foundation
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Although development represented the largest
dollar share of the R&D total, its rise from
1960 to 1967 was not as rapid as the rise for
research. Its share of the R&D total during this
period declined from 74 percent to 68 percent.

From 1967 to 1971 development funding fell
steadily, moving below the 1964 level. The
development share of the R&D total fell to 61
percent in this period. This loss was influenced
more by NASA cutbacks than by any other fac-
tor, although in some years DOD reductions
played an important part.

The anticipated upturn in 1972 reaches the
1966 level once again, largely the result of
DOD plans, Despite this substantial dollar in-
crease, the development share of the R&D
total is expected to be only 60 percent in 1972
because of the greater growth of research.

20
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AGENCIES

DOD has been the leading supporter of devel-
opment by a wide margin throughout the
1960-72 period. DOD's share dropped from 86
percent of the Federal total in 1960 to 51 per-
cent in 1966 but is expected to rise to an esti-
mated 67 percent in 1972.

While DOD's share of the total was declining in
the early 1960's, NASA's share was rapidly
increasing, from 2 percent in 1960 to a high of
38 percent in 1965. Since then the situation
has reversed itself, with the space agency's
share dropping to an estimated 16 percent in
1972 and DOD's share rising from its 1966
loy, to a consistently higher level.

Until 1963 AEC was second in development
obligations. That year it moved to third place
after NASA, despite growing R&D programs. Its
share of the Federal development total has
gradually decreased, from 10 percent in 1960
to an estimated 8 percent in 1972.

Development growth rates for the other agen-
cies in recent years have been higher than for
the DODNASA--AEC group. These "other"
agencies reflect a share increase from less than
2 percent in 1960 to 9 percent in 1972. The
chief contributor to dollar growth within this
group has been DOTlargely for work on the
SST aircraft. Next has been HEW--largely for
programs in education. Together these two
agencies are expected to account for 5 percent
of the Federal development total in 1972.

Among the remaining agencies, whose com-
bined programs are expected to be 4 percent
of the Federal development total in 1972, chief
growth is planned by the Postal Service, EPA,
and Interior.
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AG ENC.! ES

DOD has been the leading supporter of devel-
opment by a wide margin throughout the
1960-72 period. DOD's share dropped from 86
percent of the Federal total in 1960 to 51 per-
cent in 1966 but is expected to rise to an esti-
mated 67 percent in 1972.

While DOD's share of the total was declining in
the early 1960's, NASA's share was rapidly
increasing, from 2 percent in 1960 to a high of
38 percent in 1965. Since then the situation
has reversed itself, with the space agency's
share dropping to an estimated 16 percent in
1972 and DOD's share rising from its 1966
low to a consistently higher level.

Until 1963 AEC was second in development
obligations. That year it moved to third place
after NASA, despite growing R&D programs. Its
share of the Federal development total has

la rgest gradually decreased, from 10 percent in 1960.e from to an estimated 8 percent in 1972.
rise for
ing this Development growth rates for the other agen-
)ercent cies in recent years have been higher than for

the DODNASAAEC group. These "other"ing fell agencies reflect a share increase from less thanel. The 2 percent in 1960 to 9 percent in 1972. TheI to 61 chief contributor to dollar growth within this
uenced group has been DOTlargely for work on theler fac- SST aircraft. Next has been HEWlargely for
uctions programs in education. Together these two

agencie.s are expected to account fol. 5 percent
es the of the Federal development total in 1972.
sult of Among the remaining agencies, whose corn-
Ilar in- bined programs are expected to be 4 percent
?. R&D of the Federal development total in 1972, chief

1972 growth is planned by the Postal Service, EPA,
.ch. and Interior.
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Trends in Federal obligations
for development by selected agencies

(Billions of dollars)

0
1960 61 62 63 64 65 66 67 68 69 70

FISCAL YEAR

SOURCE: Nationa1 sc ience r Jundation
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For many agencies the development share in

R&D budgets is large because of the high cost
of the prototypes, components, expendable ma-
terials, and systems design involved in their
programs. Such agencies include DOD, NASA,
AEC, and DOT, as well as the Postal Service.

In contrast to the more development-oriented
agencies, HEW was expected to direct only 8
percent of its total R&D obligations to develop-
ment in 1971, most of them within the Office
of Education.

Some development consists of work on new
methods, communications techniques, and con-
ceptual tools rather than complex machinery.
Examples include new educational curriculums,
technical assistance methods, better indices for
measuring economic variables, new means of
crime detection, or improved job aptitude tests.
Even this kind of development may represent
a large share of an agency's R&D budget, as
in the case of 0E0 (66 percent in 1971).

PERFORMERS

The performance of Federal development work is ch
trial sector, as the following table shows:

federal obligations for develop
iDollars in millior

Performer

1969

Total

Federal intramural
Industrial firms a

Universities and colleges
FFROC's administered by universities_
Other nonprofit institutions
Other _

$10,398

1 , 726

7 , 878

127

328

310

28

includes Federally FP. ded Research and Development Centers (FFRDC's) administered by this $

4 Industrial firms received a decreasing amount
in Federal development obligations from 1969
to 1971, continuing the decline that started in

1968. The 8-percent rise for industry in 1972
reverses the trend, but funds for this sector
are still well below levels of former years.

Development programs of DOD and NASA have
been primarily responsible for the broad trend
of funding to industry.
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DEVELOPMENT

PERFORMERS

The performance of Federal development work is characterized by the predominance of the indus-

trial sector, as the following table shows:

federal obligations for development, by performer

[Dollars in millions]

Performer

Actual Estimates

1969 1970
Percent
change
1969-70

1971
Percent
chang-
1970-

1972
Percent
change
1971-72

Total
$10,398 $9, 728 6.4 $9,392 3.5 $10,018 4-6.7

Federal intramural
1,726 1, 843 +6.8 1.827 .9 1,916 +4.9

industrial firms a
7,878 7,014 11.0 6,720 4.2 7,252 +7.9

Universities and colleges
127 121 4.7 146 +20.2 158 +8.0

FFRDC's administered by universities _ 328 332 +0.9 334 +.5 342 +2.4

Other nonprofit institutions a
310 398 +28.4 331 16.9 314 5.1

Other_
28 19 32.1 35 +84.3 36 +2.4

Includes Federally Funded Research and Development Centers (FFROC's) administered by this sector.

Industrial firms received a decreasing amount

in Federal development obligations from 1969
to 1971, continuing the decline that started in
1968. The 8-percent rise for industry in 1972
reverses the trend, but funds for this sector
are still well below levels of former years.

Development programs of DOD and NASA have

been primarily responsible for the broad trend
of funding to industry.

By contrast, development work assigned to Fed-

eral intramural laboratories and test facilities
in each year of the 1970-72 period reaches a
higher total than for any year previous to the

current 3-year timespari. DOD has by far the
most influence of any agency on trends in
intramural development funding.

Considerably more development is done by
university-administered FFRDC's than by uni-
versities and colleges proper.

`
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Federal obligations for development, by performer and agency, FY 1971 (est.)

[Dollars in millions]

TOTAL DOD

TOTAL Sp,'.2n2

NASA AEC DOT

t1 ,770 6883 $326

HEW OTHER

Federal intramural 1,82 7 1,425 255 11 38 12 85
lnclustt'al firms 0,313 4,176 1,445 269 277 10 136

FFRDC's administered by.
industrial firms 407 6 1 398 2

Universities and colleges 1.41f4 28 36 4 1 46 31

FFROC's administered
by universities 334 113 27 191 2 1

Other nonprofit institutions 166 51 5 3 2 18 89

FFROC's administered by other
nonprofit institutions 162- 126 a 7 4 24 a

Other at 15 a a 4 5 11

-a-/ Less than $500,000.

In 1971 eight out of 10 development dollars
directed to industrial firms represented obliga-
tions of DOD and NASA. However, virtually all
the funds directed to industrially administered
FFRDC's came from AEC.

Three out of four dollars (78 percent of the
total) to intramural performance were so di-
rected by DOD. Another 14 percent of all the
federally accomplished development work was
done by NASA.

Although universities and colleges still reflect
a relatively small share of the development
total, their development work is tending to
grow.

University-administered FFRDC's receive prac-
tically all of their funding support from AEC
and DOD.

22

Other nonprofit institutions and FFRDC's ad-
ministered by them are both more important
than universities and colleges proper in de-
velopment performance.

The pattern of performance of Federal develop-
ment has been relatively consistent since 3963
when performer data were first collected. In
the current (1970-72) period the share for in-
dustry has stabilized at 72 percent, the result
of a gradual downward shift from the years
just previous. The shift wa caused by a sub-
stantial decrease in work assigned by DOD and
NASA.

The share performed by Federal personnel has
increased from 15 percent in 1963 to 19 per-
cent for each year of the current period, repre-
senting a moderate gain for the Federal intra-
mural sector.

(For detailed data on this section see appendix tables C-67
through C69, C-81, C-91, C-102, and C107)



development, by performer and agency, FY 1971 (est.)

TAL

392

[Dollars in millions]

DOD NASA

$6,84t $1,770

AEC

$883

DOT

$326

HEW

$118

OTHER

27 1,425 255 11 38 12 85

13 4,176 1,445 269 1 277 10 136

07 6 1 398 2

146 28 36 4 1 46 31

334 113 27 191 1

68 51 5 3 2 13 89

162 126 a 7 4 24 a

35 15 a a 4 5
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Other nonprofit institutions and r.FRDC's ad-
ministered by them are both more important
than universities and colleges proper. !n de-
velopment performance.

The pattern of performance of Federal develop-
ment has been relatively consistent since 1963
when performer data were first collected. In
the current (1970-72) period the share for in-
dustry has stabilized at 72 percent, the result
of a gradual downward shift from the years
just previous. The shift was caused by a sub-
stantial decrease in work assigned by DOD and
NASA.

The share performed by Federal personnel has
increased from 15 percent in 1963 to 19 per-
cent for each year of the current period, repre-
senting a moderate gain for the Federal intra-
mural sector.

(For detailed data on this section see appendix tables C-67
through C-69, C-81, C-91, C-102, and C-107.)

Percent of total



SECTION 5.

performers
Many organizations reach beyond their own

performing capabilities to meet their R&D
objectives. Federal agencies offer the prime

example of this method of operation. In 1971 the
Federal Government provided funding support for

53 percent of the research and development
performed throughout tne economy. However, only
13 percent of the national total was accomplished

by Government agenci .s directly.

Certain sectors, notably universities and colleges
and other nonprofit institutions, receive most of

the funding for their R&D work from sectors
outside their own, chiefly from the Federal sector.
Even industry, although currently generating about

three-fifths of its own R&D support, depends on
Federal bacicing for the rest. Thus, agency

decisions on the disposition of R&D workloads
have an important effect on the trend of science.

THE CURRENT PERIOD

The 1969-72 perioc.: is uneven in that worne sectors
1972 all sectors are expected to show gains.

Federal obligations for research and d
Pollars in m

Performer
191

Total

Federal intramural
Industrial firms.
FFRDOs administered by industrial firms
Universities rod colleges
FFROC's administered by universities
Othei nonprofit institutions
FFRDC's administered by other nonprofit institutions
Other domestic performers
Foreign performers

$15

Less than 0.5 percent

Between 1969 and 1970 most of the decrease
in the Federal R&D total reflected the large dol-
lar drop in obligations to industry and the much
smaller drop in obligations to universities and
colleges.

k Decreases in 1970 mostly stemmed from de-

clining support to industrial firms on the part
of DODalmost entirely Air Forceand
NASA.

However, the 1970 increase for the Federal in-
tramural sector was the greatest dollar inciease
for this sector in the current period. The 1970
rise was brought about by higher funding on
the part of most agencies, especially DOD and
NASA, the chief supporters of intram.iral re-
search and development.

In 1971 the slight increase in the overall Fed-
eral total derived from the fact that most per-
formers received more support, among them
universities and colleges, the third most active

3
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PERFORMERS

THE CURRENT PERIOD

The 1969-72 period is uneven in that some sectors declined in given years while others rose. But in

1972 all sectors are expected to show gains.

Federal obligations for research and development, by type of performer

[Dollars in millions]

Performer

Actual Estimates

1969 1970
Percent
change
1969-70

7971
Percent
change
1970-71

1972
Percent
change
19'1-72

Total $15,637 $15,330 2.0 $15,387 (*.) $16,662 +8.3

Federal intramural_ 3,498 3,876 +10.a 3,929 +1.4 4,139 +5.4

Industrial firms 8,698 7.951 8.6 7,718 2.9 8,504 +10.2

cFRDC's administered by industrial firms 427 431 +1.0 479 +11.1 498 +4.0

Universities and colleges_ 1,536 1,4Y3 4.1 1,617 +9.8 1,826 +13.0

FFRDC's administered by universities 722 750 +3.9 762 +1.7 778 +2.1

Other nonprofit institution 367 462 +25.9 471 t.1.8 484 +2.8

FFROC's administered by other nonprofit institutions 242 249 +2.9 208 16.4 211 +1.2

Other domestic performers 96 99 +3.1 136 +38,0 145 +6.8

Foreign performers. 51 40 21.6 68 +68.4 76 +12.4

Less t., 3.5 percent.

Between 1969 and 1970 most of the decrease
in the Federal R&D total reflected the large dol-
far drop in obligations to industry and the much
smaller drop in obligations to universities and
colleges. -

Decreases in 1970 mostly stemmed from de-
clining support to industrial firms on the part
of DODalmost entirely Air Forceand
NASA.

However, the 1970 increase for the Federal in-
tramural sector was the greatest dollar increase
for this sector in the current period. The 1970
rise was brought about by higher funding on
the part of most agencies, especially DOD and
NASA, the chief supporters of intramural re-
search and development.

In 1971 the slight increase in the overall Fed-
eral total derived -from the fact that most per-
formers received more support, among them
universities and colleges, the third most active

sector. At the same time the decrease for in-
dustry, the most heavily supported sector, is
slight.

The 1971 rise for universities and colleges
resulted almost entirely from greatly increased
support on the part of HEW and NSF, offsetting
a decline in support on the part of DOD.

In 1972 all sectors reflect plans for increased

support. Obligations to industrial firms are
scheduled to rise far more than they declined
in 1971, moving fairly close to the 1969 level,
especially when industry-administered FFRDC's

are included. The dollar gain for Federal intra-
mural work was about equal to the gain in uni-
versity and college support.

In 1970, 1971, and 1972 the Federal intra.
mural sector was scheduled to perform more
R&D work in each year than in any year pre-
vious; 1972 obligations to universities and
colleges are expected to be greater than in any
previous year.

11
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TRENDS

Federal intramural R&D work has ris6n almost
steadily year after year. Between 1960 and
1968 dollar obligations doubled; in 1969
there was scarcely any change. Between 1969
and 1972 obligations are expected to rise by
18 percent.

The great expansion between 1969 and 1970
was caused by NASA and DOD, agencies that
jointly account for approximately three-fourths
of all Federal intramural performance. Betweer.
1970 and 1972 growth is expected to be en-
gendered by the combined plans of most of the
agencies, strongly counteracting a drop on the
part of NASA.

Besides the extensive laboratories and test
facilities of DOD and NASA, those of HEW
especially the National Institutes of Health
are among the mole notable Federal R&D in-
stallations. USDA and Commerce are other
agencies with important R&D facilities of their
own. These two agencies rely on intramural re-
sources more fully than on any extramural
sector, as do many other agencies.

In the current (1970-72) period Federal intra-
mural work represents 25 percent or 26 percent
of all Federal research and development, a
higher level than prevailed ir the 1960's.

Industrial R&D performance is more uneven
than that for any other sector. After steady
growth between 1960 and 1964, industrial work
leveled for 2 years, rose to a peak in 1967,
and then declined continuously until 1971.
However, in 1972 the 10-percent anticipated
rise, with FFRDC's included, is substantial.

These extensive changes in the federally sup-
ported industrial R&D total are principally the
net effect of program changes on the part of
DOD and NASA. These two agencies account
for approximately 90 percent of Federal fund-
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ing to industry while AEC accounts for approxi-
mately 95 percent of Federal funding to
industry administered FFRDC's. For many years
industrial R&D performance for the Federal
Government has been concentrated on develop-
ment of weapons, reactors, spacecraft, launch
vehicles, aircraft, and support systems.

The buildup in the industry curve until 1967
was highly influenced by the manned space
program (Apollo and its precursors), and the
decline thereafter was chiefly brought about by
the successful fulfillment of the development
phase of the Apollo program. DOD development
work sometimes augmented, arid sometimes
counteracted, these trends.

In the current (1970-72) period industrial
firms (including FFRDC's) account for 53 per-
cent to 55 percent of all Federal R&D perform-
ance, contrasted with a 58- to 66-percent range
during the 1960's.

With one exception, R&D obligations to uni-
versities and colleges since 1960 have in-
creased each year; 1970 was the exceptional
year, with a 4-percent drop. The share of this
sector in the Federal R&D total has gradually
moved upward. In 1960 it was 6 percent, but
by 1971 and 1972 it is expected to be 11
percent.

The increases in dollars and in share are in-
dicative of widesprrad Federal agency use of
academic resoi Recent growth has been
spurred by HEW and NSF, while DOD, NASA,
and AEC continue to use universities and col-
leges extensively even though their support to
this sector is not expanding.

FFRDC's administered by universities have re-
ceived between 4 percent and 5 percent of the
Federal R&D support total since 1960, and
obligations directed to them have grown slowly
and steadily. In the current period their share
is 5 percent.



Other nonprofit institutions (including FFRDC's)

have received increased support almost steadily
since 1960 and in 1971 and 1972 are expected
to represent 4 percent of the Federal R&D total.

Federal R&D obligations by performer group
in dollars and in share of R&D total

UniversittrI and colleges

(Billions of dollars) (Fortsin of Rtri total)

2
---, .20

Obligations

1

Percent of total

10

0 I I I I I I I III
1980 61 62 63 64 65 66 67 68 R9 70 71 72

FISCAL YEAR
(101.)

PFRDC's administered by universities

(Billions of dollars)

2

Obligations

(Front of R&D total)
20

10

'''""----....--...--0----r---
Percent of total

0 0 i J.--1-1--1--1 I -1- 1 I t (I

1980 81 82 63 64 65 68 67 88 89 70 71 72

FISCAL YEAR (ad.)

Other nonprofft Institutions*

(Billions of dollars) (Percent of R&D total)

0
I I

1960 61 62 83 64 65 06 67 08 ES 70

FISCAL YEAR

Includes Federally Funded Research and Deve(opment
Centers iFF ADC's) administered by nonprofit insflutions.

SOURCEi National Science Foundation
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FFR DC's

Federally Funded Research and Development
Centers (FFRDC's) are R&D-performing or man-

aging organizations exclusively or substantially
financed by one or more Federal agencies. They

share the unique advantage of gathering in one
location e nucleus of scientists, engineers, and
technicians who represent a wide range of dis-
ciplines and talents. These specialists work on
complex problems in an atmosphere that per-
mits unusual freedom of exchange. The non-
profit character of the FFRDC's makes for ob-
jectivity of judgment.

The chief agency sponsor of FFRDC's is AEC,

which operates virtually no laboratories of its
own. AEC predominates in the use of industry-
and university-administered FFRDC's. They
investigate atomic behavior, work on reactor
technology, and carry out weapons develop-
ment and testing.

DO

FF

tut!
por

H

by
to
ne

a

Federal R&D obligations to Federally Funded Rese
by administering sector and agenc

TOTAL

[Dollars in millions]

TOTAL AEC DOD

$1,440 $915 Ow

9

146

1 55

Industrial firms 479 464

Universities and colleges 762 432

Cner nonprofit institutions 208 19

Note: See appendix Et for list of FFROC's.



FFRDC's

Federally Funded Research and Development
Centers (FFRDC's) are R&D-performing or man-
aging organizations exclusively or substantially
financed by one or more Federal agencies. They

share the imique advantage of gathering in one
location a nucleus of scientist, engineers, and

technicians who represent a wide range of dis-
ciplines and talents. These specialists work on
complex problems in an atmosphere that per-
mits unusual freedom of exchange. The non-
profit character of the FFRDC's makes for ob-
jectivity of judgment.

The chief agency sponsor of FFRDC's is AEC,
which operates virtually no laboratories of its
own. AEC predominates in the use of industry-
and university-administered FFRDC's. They
investigate atomic behavior, work on reactor
technology, and carry out weapons develop-
ment and testing.

PERFORMERS

DOD predominates in the sponsorship of
FFRDC's administered by other nonprofit insti-
tutions. It nearly equaled NASA in 1971 in sup-
port of university-administered FFRDC's.

HEW's 27 FFRDC's in 1971 were all sponsored
by the Office of Education. They seek solutions
to problems in education and apply and test
new ideas and theories.

Of NSF's five university or university-consortia-
administered FFRDC's, four are astronomical
observatories and the fifth is the National
Center for Atmospheric Research.

Federal R&D obligations to Federally Funded Research and Development Centers,

by administering sector and agency, FY 1971 (est.)

TOTAL

TOTAL ,a140

Industrial firms 479

Universities and colleges 782

Other nonprofit institutions -268

Note: See appendix B for list of F F R DC's.

[Dollars in millions]

AEC

8918

464

432

19

DOD NASA HEW NSF OTHER

9 3 1 2

146 145 7 31 1

155 1 28 1 4

. 66 25



CHARACTER OF WORK

Industry is the leading R&D performance sec-
tor, and work in this sector is concentrated in
development (82 percent of the industry R&D
total in 1971). Industrial firms in 1971 were
expected tc accomplish 21/2 times the develop-
ment of all other sectors combined.

However, research is also performed by indus-
try, and the dollar amount in 1971 was sched-
uled to be almost the same as research per-
formed by universities and colleges for Federal
agencies. But within the industry research ef-
fort, basic research is much less important
than applied research.

The Federal intramural sector is second in size
of R&D performance as well as second in size
of the development effort in 1971 (after in-
dustry) and second in size of basic research
performed (after universities and colleges).
Yet this sector is first in the amount of applied
research performed. In 1971 the Federal sector
accounted for 37 percent of all federally sup-
ported applied research.

In 1971 approximately three-fifths of the intra-
mural R&D total represented personnel costs,
i.e., salaries and related allowances for sci-
entists and engineers and other intramural
support personnel. The share for personnel
costs was about the same for performance of
basic research, applied research, and develop-
ment.

26

Obligations for performance of Federal
research and development by performer
and by character of work, FY 1971 (est.)

(Billions IA dollars)
9

8

6

5

4

2

Industrial
firms*

;

Federal
intramural

Development

Applied Research

B3SiC Research

Universities
--and colleges

FFRDC's
administered

by Other
nonprofit'imivertitiesinstitutions*

NMI

Includes Federally Funded Research and Development
Centers (FFRDC's) administered by this sector.

SOURCE: National Sciunce Foundation
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Universities and colleges are generally consid-
ered the most logical sector for the perform-
ance of basic research, and they have led in
its performance for many years. In 1971 they
were the only sector where basic research was
almost one-half of the total Federal research
and development performed. That year they
were also expected to account for 34 percent
of the federally supported basic research
undertaken in all sectors.
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Obligations for performance of Federal
research and development by performer
and by character of work, FY 1971 (est.)

(Billions of dollars)
9

Industrial
irms*
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Federal
intramural

E j Development

Applied Research

Basic Research
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3112E

includes Federally Funded Research and Development
Centers (FFRDC's) administered by this sector.

SOURCE: National Science Foundation

Universities and colleges are generally consid-
ered the most logical sector for the perform-
ance of basic research, and they have led in
its performance for many years. In 1971 they
were the only sector where basic research was
almost one-half of the total Federal resrirch
and development performed. That year wey
were also expected to account for 34 percent
of the federally supported basic research
undertaken in all sectors.

FFRDC's administered by universities continue
to be focused more on development and on
basic research than 3n applied re6earch. In
1971 they were expected to concuct more
development than universilils and colleges
proper.

Other nonprofit institutions in 1971 are most
heavily engaged in applied research although
in some past years development has predom-
inated.

AGENCIES

In each sector one or two agencies provide the
dominant support.

Except among universities and colleges, DOD
is either the first or second agency in each
sector in dollar support.

NASA or HEW appears as either the first or
second support agency in four sectors out of
five.

The relative shares of support pruiided by dif-
ferent agencies vary over time. but the present
pattern is fairiy representative ot recent years.



Federal R&D obligations to performers,
by agency, PY 1971 (est.)
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FOREIGN PERFORMERS

This category includes only foreign scien-
tists, organizations, or governments that carry on
federally sponsored R&D projects outside the
United States.' R&D work is contracted for in
other countries because of unique natural condi-
tions, or unusual materials, or specialized talents
or facilities required for the conduct of particu!ar
projects, which are found in these countries anc;

not in the United States.

Foreign performance in 1971 was expected to
amount to $68 million, approximately two-fifths
of 1 percent of the Federal R&D total; the
requested figure for 1972 is $76 million.

Federal agencies support foreign research and
development from two sources: (1) regul,r ap-
propriations and (2) "special foreign currency
programs," which use excess foreign curren-
cies made available largely under provisions
of the Agricultural Trade Development and
Assistance Act of 1954 (Public Law 480), as
amended.

Since 1965 there has been a general upward
trend in foreign research and development sup-
ported through special foreign currency pro-
grams, and a general downward trend in that
supported by regular appropriations. The dis-
tribution of foreign R&D obligations by country
is increasingly determined by the availability
of excess currencies.

I Excluded are. funds for federally financed projects performed
abroad by U.S. Government employees or Federal agencies or by
private U.S. organizations; also funds for support of American
scientists working abroad or foreign scientists working in the

United States.



FOREIGN PERFORMERS

This category includes only foreign scien-

tists, organizations, or governments that carry on

federally sponsored R&D projects outside the
United States.' R&D work is contracted for in
other countries because of unique natural condi-
tions, or unusual materials, or specialized talents

or facilities required for the conduct of particular
projects, which are found in these countries and
not in the United States.

For.ign performance in 1971 was expected to
amount to $68 million, approximately two-fifths

of 1 percent of the Federal R&D total; the
requested figure for 1972 is $76 million.

Federal agencies support foreign research and
development from two sources: (1) regular ap-
propriations and (2) "special foreign currency
programs," which use excess foreign curren-
cies made available largely under provisions
of the Agricultural Trade Development and
Assistance Act of 1954 (Public Law 480), as

amended.

Since 1965 there has been a general upward
trend in foreign research and development sup-
ported through special foreign currency pro-

grams, and a general downweird trend in that
supported by regular appropC9tions. The dis-
tribution of foreign R&D obligations by country

is increasingly determined by the availability
of excess currencies.

1 Excluded are. funds for fecktrally financed projects performed
abroad by U.S. Government employees or Federal agencies or by

private U.S. organizations; also funds for support of American
scientists working abroad or foreign scientists working in the
United States.

PERFORMERS

Trends in Federal R&D obligations
to foreign performers

(Millions
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FISCAL YEAR
(est.)

SOURCE: National Science Foundation

HEW is the leading agency user of excess for-
eign currencies for R&D performance while
DOD is the leading agency user of regular
appropriations.

More than 4 out of every 5 dollars obligatad
for foreign performance in the current period
are scheduled for research support, with ap-

plied research receiving the greatest share.
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Agencies and Regions

Three agencies, HEW, DOD, and Agriculture,
have provided more than 75 percent of Federal
support to foreign R&D performance through
out the 1960-72 period.

Within HEW, the National Institutes of Health,
the Health Services and Mental Health Admin-
istration, and the Social and Rehabilitation
Service are the major contributors to foreign
research and development. Most of HEW's sup-
port goes to countries designated as excess
foreign currency areas. Five such countries
Yugoslavia, India, Poland, Israel, and Pakistan
together were expected to receive 73 per-
cent of the 1971 total.

Within DOD, the Navy is the largest source of
foreign R&D support in the current period.
DOD's support is scattered widely; Europe
receives more of ttle funds than any other
region, and Canada receives more funds than
any other country.

All of USDA's support is provided through the
special foreign currency program. The Agri-
cultural Research Service is the major con-
tributor, with Yugoslavia, India, Pakistan, and
Israel the major countries supported.

Throughout the 1960-72 period Europe has
remained the major foreign region used for
foreign R&D projects. Since 1968 Yugoslavia
has been the leading European country sup-
ported, and since 1969 it has been the leading
recipient of funds among all countries.

Asia, the second region in support, is scheduled
for a doubling in its support level in 1971,
mainly the result of substantial ;;;;;reases to
India and Pakistan.

Israel continues to be the chief performing
country in the Near East. It receives most of
its funds from HEW and USDA.

(For detailed data oi this section see appendix tables C-7
through C-12, C-29 through C.31, C-48 through C-50, C-67 through
C-69, C-74 through C-81, C-88 through C-91, C-103 through C-107.)



Agencies and Regions

Three agencies, HEW, DOD, and Agriculture,
have provided more than 75 percent of Fet4',ral
support to foreign R&D performance through-
out the 1S.:.60-72 period.

Within HEW, the National Institutes of Health,
the Health Services and Mental Health Admin-
istration, and the Social and Rehabilitation
Service are the major contributors to foreign
research and development. Most of HEW's sup-
port goes to countries designated as excess
foreign currency areas. Five such countries
Yugoslavia, India, Poland, Israel, and Pakistan
together were expected to receive 73 per-
cent of the 1971 total.

Within DOD, the Navy is the largest source of
foreign R&D support in the current period.
DOD's support is scattered widely; Europe
receives more of the funds than any other
region, and Canada receives more funds than
any other country.

All of USDA's support is provided through the
special foreign currency program. The Agri-
cultural Research Service is the major con-
tributor, with Yuguslavia, India, Pakistan, and
Israel the major countries supported.

Throughout the 1960-72 period Europe has
remained the major foreign region used for
foreign R&D projects. Since 1938 Yugoslavia
has been the leading European country sup-
ported, and since 1969 it has been the leading
recipient of funds among all countries.

Asia, the second region in support, is scheduled
for a doubling in its support level in 1971,
mainly the result of substantial increases to
India and Pakistan.

Israel continues to be the chief performing
country in the Near East. It receives most of
its funds from HEW and USDA.

(For detailed &to on this section see appendix tables C.7
through C.12, C-29 through C31, C.48 through C-50, C67 through
C-69, C.74 through C.81, C-88 through C-91, C103 through C.107.)
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SECTION 6.

agencies
Federal agencies have increasingly turned to

research and development as a means of
accomplishing a number of ends. In broad terms,

agencie3 use the methodology and resources of
science because of:

(1) their heavy dependence on the development
and operation of advanced machinery and

instrumentation, or
(2) their need to create new programs or redirect

existing ones, or

(3) their own position as a source of support for
fundamental research to further the Nation's

knowledge base.

THE CURRENT PERIOD

Between 1969 and 1972 the leading R&D support agen

Federal obligations for research anc
iDollars in mnIii

Agency
1969

Total

Department of Defense
National Aeronautics and Space Administration
Department of Health, Education, and Welfare
Atomic Energy Commission
Department of Transportation
National Science Foundation
Department of Agriculture
Department of the Interior
Department of Commerce
Environmental Protection Agency
Office of Economic Oppothmity
O.her agencies

$15,63

7,69i
3,96,
1,29
1,401

22

2/
26
20

7

7

It

A Less tnan 0.5 percent.

While total Federal R&D obligations are sched-

uled to increase 7 percent from 1969 to 1972,
three of the important R&D agenciesNASA,
AEC, and Interior reveal net decreases,

although the decrease for Interior is slight.

NASA's estimate for 1972 represents the
smallest year-to-year reduction since the

downward trend for this agency started in

1967. The increases planned in a number of
key programs almost offset decreases in the
Apollo lunar landing program, which is sched-
uled for completion in 1972. These growing
programs include the Skylab and the space
shuttle transportation system; the Viking un-
manned orbiter-lander exploration of Mars; the
Grand Tour unmanned missions to the outer
planets; And the earth resources satellite, which
will provide information on the utilization of
data from space toward understanding and
managing earth resources.
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AGENCIES

THE CURRENT PERIOD

Between 1969 and 1972 the leading R&D support agencies showed the following changes in funding:
Federal obligations for research and development, by agency

IDollars in millions]

Agency
Actual Estimates

1969 1970
Percent
chan--e
1969210

1971
Percent
change
1970-71

1972
Percent
change
1971-72

Tote: $15,637 $15,330 -2.0 815.387 () $16,662 +8.3

7,696 7,360
-

-4,4 7,420 +0.8 8,332 +12.3
Department of Defense
National Aeronautics and Space Administration 3,963 3,P00 -4.1 3,248 -14.5 3,188 -1.8Department of Health, Education, and Welfare 1,29: 1,221 -5.9 1,480 +21.2 1,635 +10.5Atomic Energy Commission.. 1,406 1,346 -4,3 1,307 -2.9 1,251 -4.2Department of Transportation 228 317 -'-39.0 437 +37,6 483 +10,6National Science Foundation 274 289 +5.5 345 +19,i 494 +43.3Department of Agriculture 260 28.1 +8.1 303 +7.7 314 +3.7Department of the Interior - 208 158 -24.0 185 +17.2 204 +10.4Department of Commerce 72 122 +69.4 158 +29.9 182 +15.1Environmental Protection Agency 89 116 +31.3 144 +24.3Office of Economic Opportunity

71 123 +73.2 116 -6.3 100 -13.5Other agencies 162 224 +38.3 272 +21,4 335 +22.8

8 Less than 0.5 percent.

While total Federal R&D obligations are sched-
uled to increase 7 percent from 1969 to 1972,
three of the important R&D agencies-NASA,
AEC, and Interior- reveal net decreases,
although the decrease for Interior is slight.

NASA's estimate for 1972 represents the
smallest year-to-year reduction since the
downward trend for this agency started in
196 '. The increases planned in a number of
key programs almost offset decreases in the
Apollo lunar lanrfing program, which is sched-
uled for completion in 1972. These growing
programs include the Skylab and the space
shuttle transportation system; the Viking un-
manned orbiter-lander exploration of Mars; the
Grand Tour unmanned missions to the outer
planets; and the earth resources satellite, which
will provide information on the utilization of
data from space toward understanding and
managing earth resources.

AEC's net decrease of 11 percent from 1969
to 1972 stems largely from cutbacks in the
urderground testing of nuclear weapons, in
space propulsion systems, and in space electric
power development. These reductions are
partially offset by acceleration of the program
to develop an economic liquid-metal fast-
breeder power reactor.

Interior's net decrease resulted from a 1970
drop that was entirely due to the transfer of
the Bureau of Commercial Fisheries to Com-
merce (1,10AA) and the Federal Water Pollution
Control Administration to EPA. Thereafter in-
creases occurred, and the largest increase
from 1970 to 1972 is for research and develop-
ment related to health and safety hazards in
mining.
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In 1972 DOD's programs are expected to grow
substantially, and programs contributing to the
large increase include work on the B-1 air-
craft, the Safeguard antiballistic missile sys-
tem, the undersea long-range ballistic missile
system (ULMS), the F-15 fighter aircraft, and
the AX close air support aircraft. Partially
offsetting the increases is the phasing down
or the completion of development on such
undertakings as the F-14 fighter/interceptor,
the Minuteman intercontinental ballistic missile
system, the Poseidon fleet ballistic missile, and
the S-3A antisubmarine warfare aircraft.

HEW, despite a drop from 1969 to 1970, is
expected to record an overall gain of 26 per-
cent in the 1969-72 period. Increases are
brought about by vocational education research
and innovative R&D programs in tne Office of
Education; research in heart disease and
cancer in the National Institutes of Health;
and the research and development sponsored
by the recently organized Office of Child Devel-
opment, to name some of the more outstand-
ing programs.

DOT's current increases derive from work on
the supersonic transport aircraft 1 and also
from research and development connected with
air traffic control, urban mass transportation,
and national highway safety programs.

NSF shows one of the largest net gains among
all agencies in the 1969-72 period, with an
increase of 80 percent. It also reflects the
largest relative increase of any agency from
1971 to 1972. Part of the 1972 rise is for
programs transferred to Nsr from other agen-
cies, such as the National Magnet Laboratory
from DOD (Air Force), the interdisciplhary
material sciences laboratories from DOD's

I Data do not reflect congressional action on funds for the
SST for the last 3 months of fiscal year 1971 or any action for
1972.

30
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Advanced Research Projects Agency, and
logintic support for the U.S. Antarctic research
program from DOD (Navy). Other parts of the
1972 rise cover expanded support to coordi-
nated research efforts to develop scientific
knowledge for the solution of national problems
and increased support of basic research in all
major scientific disciplines.

Commerce recorded a large increase in its R&D
programs from 1969 to 1970, due largely to
the transfer of various marine-related activities
from Interior, DOD, DOT, and NSF to the new
National Oceanic and Atmospheric Administra-
tion (NOAA) within Commerce. The R&D pro-
grams of NOAA, which also includes the former
Environmental Science Services Administration
(ESSA), are expected to increase substantially
from 1970 to 1972.

The Environmental Protection Agency (EPA)
conducts research and development in the
areas of water and air pollution, pesticides,
radiation, and solid wastes. These programs
were formerly performed by HEW, Interior, and
USDA. All these areas are expected to receive
increased emphasis from 1970 to 1972.
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Advanced Research Projects Agency, and

logistic support for the U.S. Antarctic research

program from DOD (Navy). Other parts of the
1972 rise cover expanded support to coordi-
nated research efforts to develop scientific
knowledge for the solution ol national problems
and increased support of basic research in all
major scientific disciplines.

Commerce recorded a large increase in its R&D
programs from 1969 to 1970, due largely to
the transfer of various marine-related activities
from Interior, DOD, DOT, and NSF to the new
National Oceanic and Atmospheric Administra-
tion (NOA,A) within Commerce. The R&D pro-
grams of NOAA, which also includes the former
Environmental Science Services Administration
(ESSA), are expected to increase substantially
from 1970 to 1972.

The Environmental Protection Agency (EPA)
conducts research and development in the
areas of watez and air pollution, pesticides,
radiation, and solid wastes. These programs
were formerly performed by HEW, Interior, and
USDA. All these areas are expected to receive
increased emphasis from 1970 to 1972.

TRENDS

During the 1960-67 period, while DOD's R&D
obligations were increasing, its share of the
R&D total was decreasingfrom 76 percent to
49 percent. From 1967 to 1970 a moderate de-
cline was experienced. DOD's 1972 estimate
represents the first significant increase since
1967, but its share of the Federal R&D total
is little affected.

NASA's R&D program totals have declihed each
year since the 1966 peak, and NASA's share
of the Federal R&D total has also declined
since that timefrom 33 percent to an esti-
mated 19 percent in 1972.

AEC's obligations grew steadily from 1960 to
1969, but in recent years they have declined.
AEC accounted for 10 percent of the R&D total
in 1960, c(..moared with an estimated 8 percent
for 1972.

The combined R&D programs of DOD, NASA,
and AEC dropped from 91 percent of the R&D
total in 1960 to 86 percent in 1967 and are
expected to decrease further to 77 percent in
1972.

The programs of DOD, NASA, and AEC aie
complementary in a number of ways, and many
of them are conducted jointly. Their missions
tend to be concerned with putting into opera-
tion complex end products of technology that
involve advanced engineering and systems
management. Their R&D requirements lean to-
ward the same fields of science, draw on the
same kinds of performers and often the same
contractors.

In 1971 HEW became the third largest R&D
supporter. Its R&D obligations reveal the re-
verse of the DODNASAAEC trend. They have
increased from $320 million in 1960 to an
estimated $1.6 billion in 1972, with only one
year of decline; meanwhile HEV's share of the
R&D total shows an increase from 4 percent
t- 10 percent.
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However, other agencies have also played a
growing part in the overall support of research

and development. In the current period 29
other agencies reported R&D obligations. In

the 1960-72 period the combined R&D total
of the "other agency" group will have increased
from $389 million to a projected $2.3 billion,
and their share of the Federal R&D total from
5 percent to 14 percent.

77

DOT, NSF, USDA, Interior, Commerce, and 0E0
are chiefly responsible for the significan+ gains
of the "other agency" group. The R&D pro-
grams of most of the agencies in this group
as well as HEW are more research oriented than
those of DODNASA--AEC. DOT and the Postal
Service are the only agencies in the "other
agency" group primarily engaged in develop-
ment in the machinery-and-systems areas.
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AGFNCIES

Trends in R&D obligations of the
"other" Fedwal agenciee*

(Billions of dollars)

3

(Percent of R&D total)
15

2 10

5

0 0

1960 61 62 63 64 65 66 67 68 69 70 71 72

FISCAL YEAR
(est)

' DOD, NASA, HEW, and AEC excluded

R&D obligations of selected Federal agencies
(Millions of dollars,

500

a 1960

1967

0 1971 (est.)

DOT NSF USDA

-a-/ Not in existence,

Interior Commerce EPA

SOURCE: National Science Foundation
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Basic

9.

Applied
19°,

CHARACTER OF WORK

Development
72%

In 1971 the share of development in the com-
bined R&D total of DOD, NASA, and AEC was
expected to be 72 percent. For HEW it was
expected to be 8 percent and for the "other"
agencies, 35 percent.

The 29 "other" agencies and HEW are more
concerned with socially oriented development
than the DODNASAAEC group, which con-
centrates development on costly and complex
hardware items. The "other" agencies and

79

Basic
31

Development
8%

Applied
61"

7Mbi

HEW are involved with such problems as the
development of working program models from
accepted hypotheses concerning the causes of
poverty; the determination of public acceptance
of different means of mass transportation; ex-
perimental schools; curriculum development;
the development of improved procedures for
preparation, care, and preservation of food;
and the development of evaluative instruments
and norms for young children. The chief ex-
ception to development of the foregoing nature
in the "other agency" group is DOT's work on
the SST aircraft.
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HEW are involved with such problems as the
development of working program models from
accepted hypotheses concerning the causes of
poverty; the determin3tion of public acceptance
of different means of mass transportation; ex-
perimental schools; curriculum development;
the development of improved procedures for
preparation, care, and preservation of food;
and the development of evaluative instruments
and norms for young children. The chief ex-
ception to development of the foregoing nature
in the "other a;ency" group is DOT's work on
the SST aircraft.

Basic
29%

Applied
36%

Devilopment
35%

z. The share of applied research in the DOD
NASAAEC R&D total was expected to be only
19 percent in 1971, compared with 36 percent
within the "other agency" total and 61 per-
cent within the HEW total.

The share of basic rese,,, DODNASA
AEC total was expected ko L 1y 9 percent
in 1971, but it was more than (he times that
percenta9e for HEW and "other" agencies.

Co



24%

64%

3%

6%

2%

PERFORMERS

Industrial firms make up by far the largest
performing sector for the DODNASAAEC
group, accounting for an estimated 64 percent
of its R&D total in 1971. By contrast, industrial
performance was expected to represent only 4
percent of the HEW total and 27 percent of the
"other agency" total in 1971.

20%

16%

8%

38%

27%

52% 22%

Universities and colleges were expected to re-
ceive more than 50 percent of HEW's R&D
funds and 22 percent of the "other agency"
funds in 1971, whereas DODNASAAEC
planned to direct only 3 percent of their joint
R&D obligations to this sector.

The Federal intramural sector is strong in aH
three agency groups. It is the largest perform-
ing sector for the "other agency" group.



Universities and colleges were expected to re-
ceive more than 50 percent of HEW's R&D
funds nd 22 percent of the "other agency"
funds in 1971, whereas DODNASAAEC
planned to direct only 3 percent of their joint
R&D obligations to this sector.

The Federal intramural sector is strong in all
three agency groups. It is the largest perform-
ing sector for the "other agency" group.
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SECTION 7.

tostd plant
The rapid advances of science have been

possible because of the availability of large-scale
research fac:;;iius and complex equipment and

instruments. Support for R&D plant is, therefore,
a corallary of support for research and

development and is necessary for the continued
progress of science.

R&D plant includes both land and capital

goods use4 research and development. Fixed
equipment such as radio telescopes, nuclear

reactors, and research vessels are also R&D plant,
but expendable items like rocket fuel, experimental

rockets, and common laboratory supplies are not.

R&D plant covers acquisition, construction, and
repair, but not operational costs.

R&D plant data reported here tend to be
understated because of the difficulty some

agencies, such as DOD and NASA, have in reporting
this information. (See techrhd1 notes, p. 68.)

THE CURRENT PERIOD

The following agencies provided the largest
amount of R&D plant support during the 1969-72
period:

Federal obligations for R&D plant, by agency
Po liars in millions]

Agency
Actual Estimates

1969 1970 1971 1972

Total $669 $524 $659 $588

Atomic Energy Commission 303 266 353 243

Department of Defense 194 141 162 160

National Aeronautics and Space
Administration 55 33 25 56

Department of Health, Educa-
tion, and Welfare 53 31 24 23

National Seiened Foundation.. _ 27 23 22 19

Department of Transportation _ 6 5 19 43

Other agencies 31 25 54 44

Since 1967 total R&D plant funding has fluc-
tuated between $500 million and $700 million.

The $524 million obligated in 1970 was the
lowest figure for R&D plant since 1959.

Support by most agencies for R&D plant is de-

clining or leveling off. The chief exception is
DOT, whose facility programs are scheduled to
increase substantially, primarily through con-
struction on the part of the Federal Railroad
Administration at its High-Speed Ground Test
Center in Pueblo, Colo.

For AEC the drop in R&D plant obligations in
1970 resulted from delays in initiation of con-
struction and slippages in scheduling of on-
going projects, primarily in the reactor devel-

opment, weapons, and physical research

programs. The estimated increase in 1971 was
largely compensation for the 1970 delays.

For DOD the drop in R&D plant support in FY
1970 was largely due to a reduction in Air
Force construction activity. The Air Force, how-
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The following agencies provided the largest
amount of R&D plant support during the 1969-72
period:
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lDollars in millions]
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Total $669 $524 $659 I $588

Atomic Energy Commission 303 266 353 243

Department of Defense 194 141 162 160

National Aeronautics and Space
Administration 55 33 251 56

Department of Health, Educa-
tion, and Welfare 53 31 24 23

National Science Foundation__._ 27 23 22 19

Department of Transportation..._ 6 6 19 43

Other agencies 31 25 54 44

Since 1967 total R&D plant funding has fluc-
tuated between $500 million and $700 million.

The $524 million obligated in 1970 was the
lowest figure for R&D plant since 1959.

Support by most agencies for R&D plant is de-

clining or leveling off. The chief exception is
DOT, whose facility programs are scheduled to

increase substantially, primarily through con-
struction on the part of the Federal Railroad
Administration at its High-Speed Ground Test

Center in Pueblo, Colo.

For AEC the drop in R&D plant obligations in
1970 resulted from delays in initiation of con-
struction and slippages in scheduling of on-
going projects, primarily in the reactor devel-

opment, weapons, and physical research

programs. The estimated increase in 1971 was

largely compensation for the 1970 delays.

For DOD the drop in R&D plant support in FY
1970 was largely due to a reduction in Air
Force construction activity. The Air Force, how-

R&D PLANT

ever, remains the primary supporter of R&D
facilities among all DOD subdivisions through-
out the current period.

NASA's R&D plant funding is now at a relatively
modest level, compared to the mid-1960's.
Current funds provide for modification and pro-
vision of facilities for space shuttle technology,
modifications to the Titan III launch area, and

supporting activities. The last include essential
rehabilitation of and modifications to facilities
at NASA installations and at Government-owned
plants operated by NASA contractors.

The drop in HEW obligations in the current
period is largely the result of the completion
in 1970 of Office of Education construction
activity for R&D centers and educational labora-
tories. Most of the remaining HEW program
represents NIH support for the construction of
research facilities at universities or for its own
intramural work.

The NSF level of R&D plant support continues
to drop, trk-.3t- because of the overall decrease

in funding iof '.stituttme support, which In-
cludes facilities.

39



Trends in Federal obligations for R&D plant, by agency

(Millions of dollars)
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TRENDS

The R&D plant constructed in any given year
supports R&D performance over a number of
years. Thus, peaks and valleys in R&D plant
funding are not closely indicative of the level
of the R&D effort of the same period.

Throughout the 1960-72 timespan, with few
exceptions, three agencies have been the major
sources of R&D plant fundsAEC, DOD, and
NASA; their combined totals have ranged from
68 to 87 percent of the Federal R&D plant
total.

Since 1963, when R&D plant obligations were
at their highest point, obligations have dropped
44 percent (based on 1971). Almost all the
R&D plant support agencies have contributed
to the decline.

However, during the 1960's the broad trends
in R&D plant obligationsthe rise and subse-
quent decreasemainly reflected the impact
of one agency, NASA. The total of $1,168 mil-
lion in 1963 included NASA obligations of
$577 million, almost as much as all other
agencies combined. NASA's R&D plant obliga-
tions y then had risen to 5 times their 1960
level, but they declined rapidly after the mid-
1960's. The other agencies together main-
tained a $400 million to $600 million level
throughout the decade.



Since 1960, AEC's R&D plant obligations have
been at the $200 million to $300 million level
in most years. The high for this agency is
represented by the $353 million estimate for
1971. AEC's R&D plant funds have been used
primarily for the construction of national re-
search centers, such as the Argonne and
Brookhaven National Laboratories, and for
facilities and capital equipment for the Reactor
Development, Physical Research, Weapons Re-
search, and Special Nuclear Materials pro-
grams. Recently, AEC has initiated such major
efforts as the Fast Flux Testing Facility near
Richland, Wash., and the 200-BeV Accelerator
at Weston, Ill.

Most of the R&D plant obligations of DOD have
been used for activities connected with missile
and rocket programs. These include the con-
struction of a continental air defense network
and the establishment of facilities to test mis-
sile, propulsion, and electronics systems.

The sharp rise and drop in NASA's R&D plant
obligations in the 1960's chiefly reflect the
requirements of the manned lunar landing
program. From a level above $500 million be-
tween 1963 and 1965, NASA's funding for
R&D plant has dropped to the $25 million
estimated for 1971. Planned facilities include
those for launching space vehicles; simulating
a space environment; testing, tracking, and
data acquisition; and control and guidance.

TYPE OF PERFORMER SUPPORTED

A measure of R&D plant purposes can be
shown in terms of type of performer supported.

Federal obligations for R&D plant, by type of performer
supported

(Dollars in millions)

Type of performer supported
Actual Estimates

1969 1970 1971 1972

Total $669 $524 $659 $588

Percent d stribution

Federal Intramural 39 32 36 49

Industrial films 11 9

FFRDC's administered by in-
dustrial firms 13 12 19 13

Universities and colleges 9 11 7 6

FFROC's administered by uni-
versities 26 32 27 23

Other nonprofit institutions 1 1 1

FFRDC' administered by other
nonprvfit institutions 3 5 (a)

Other domestic performers (a)

Less than 0.5 percent.

From 1969 to 1972 the two major types of
performers supported by R&D plant construc-
tionintramural performers and FFRDC's ad-
ministered by universitiesreflect different
trends in their share of the R&D plant total.

R&D plant funds supporting Federal intramural
performance are scheduled to rise substantially
between 1970 and 1972 in their share of the
total whereas R&D plant funds for performance
by university-administered FFRDC's are ex-

pected to drop in their share of the total. By

1972 the first sector is expected to make up
about one-half the total and the second, about
one-fourth. R&D plant support to industry-
administered FFRDC's is scheduled to be about
one-eighth of the total.
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A measure of R&D plant purposes can be

shown in terms of type of performer supported.
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Less than 0.5 percent.

From 1969 to 1972 the two major types of
performers supported by R&D plant construc-
tionintramural performers and FFRDC's ad-

ministered by universitiesreflect different
trends in their share of the R&D plant total.

R&D plant funds supporting Federal intramural

plant performance are scheduled to rise substantially

the between 1970 and 1972 in their share of the

ding total whereas R&D plant funds for performance

be- by university-administered FFRDC's are ex-

for pected to drop in their share of the total. By

illion 1972 the first sector is expected to make up

lude about one-half the total and the second, about

ating one-fourth. R&D plant support to industry-

and administered FFRDC's is scheduled to be about

1

e. one-eighth of the total.

R&D PLANT

DOD remains the largest agency provider of
R&D plant funds for intramural research and
development, but NASA and DOT are the agen-
cies responsible for most of the scheduled in-
crease in 1972.

AEC provided virtually all of the R&D plant
funds for work performed by university-admin-
istered FFRDC's. Funds were to be used for
such installations as the National Accelerator
Laboratory near Chicago, Ill., the Los Alamos
Scientific Laboratory in Los Manic's, N. Mex.,
and the Lawrence Radiation Laboratory in

Livermore, Calif.

AEC also provided all of the R&D plant funds
used to support work performed by industry-
administered FFRDC's. Included in this cate-
gory are the Pacific Northwest Laboratory in
Richland, Wash, and the Sandia Laboratories
;n Albuquerque, N. Mex. and Livermore, Calif.

(For detailed data on this section see appendix tables C70
through C-73, C-94, and C-97.)
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SECTION 8.

geographic
distribution

Early surveys on the distribution of Federal R&D
obligations to States were conducted intermittently.

The first ones covered 1963 and 1965. Later
surveys were conducted on an annual basis,

beginning with the year 1968. The current one,
covering 1970, is the fifth survey of this kind. All

of the surveys have been based on reports by
agencies whose combined obligations represented

almost all of the total Federal R&D dollars.
The 10 respondents for 1970 had total obliga-

tions of $15.0 billion, or 98 percent of total agency
R&D obligations for that year. Their R&D plant

obligations were $520 million.
Data are given on a prime contract basis,

although a sample survey was made of the effects
of first-tier subcontracting in 1970. Indications are

that dispersion of funds is actually greater than
the pattern shown here if subcontracting is taken

into account, as discussed later in the section.

99

Distribution of total Federal R&D oblige

Mountain
West North I

Pacific
(ific). Alaska

& Hawaii)

SOURCE: National Science Foundation

lr) 1970, for the first time, as many as three
States received more than $1 billion each in
Federal R&D support. They were California,
New York, and Maryland.

However, the California total was almost $3.9
billion, more than three times the amount re-
ceived by the next State, New York.

Five States fell in the $500 million-to-$1 billion
category: Florida, Massachusetts, New Jersey,
Texas, and Pennsylvania.
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Distribution of total Federal R&D obligations, by State, FY 1970
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In 1970, for the first time, as many as three
States received more than $1 billion each in
Federal R&D support. They were California,
New York, and Maryland.

However, the California total was almost $3.9
billion, more than three times the amount re-
ceived by the next State, New York.

Five States fell in the $500 million-to-$1 billion
category: Florida, Massachusetts, New Jersey,
Texas, and Pennsylvania.

West South Centvl

' A

Cast South Central

$1 billion or more

$500 to $1,000 million

$100 to $500 million

$25 to $100 million

E:3 Under $25 million

Fifteen States (including the District of Colum-
bia) were found in the $100 million-to-$500
million group, and this group was widely dis-
tributed throughout the country.

Fifteen States received from $25 million to
$100 million in support.

Thirteen States received less than $25 million.



DISTRIBUTION BY DIVISION

in the 1963-70 period the distribution of

Federal R&D obligations among national divisions

has changed 3 follows:

Distribution of Federal R&D obligations by geographic
division, fiscal years 1963, 1965, 1969, 1969, and 1970

Division 1963 1965 1968 1969 1970

Total (millions of
dollars) $12,251 $14,357 $15,690 $15.355 $14,981

Percent distribution

Pacific 38.1 33.8 30.4 31.3 29.4

South Atlantic 13.8 15.0 18.0 19.3 19.4

Middle Atlantic 14.6 15.5 15.7 15.9 16.8

Mountain 8.7 6.9 7.0 7.4 7.6

East North Central. _ 6.7 6.4 8.2 6.8 6.9

New England 5.7 6.9 6.4 7.1 6.7

West South Central_ 5.0 8.0 7.6 5.8 5.6

East South Central_ 3.4 4.4 4.2 3.9 4.0

West North Central_ 3.1 2.8 2.0 2.1 3.2

NOTE: Percents do not add to 100 because outlying areas have been excluded.

From 1969 to 1970 six divisions grew in their

share of the total, and three declined.

The only significant gains were registered by

the Middle Atlantic division, which has shown

steady growth in its share since 1963, and the

West North Central division, which had pre-
viously been declining.

The greatest decline from 1969 to 1970 was
shown by the Pacific division. However, this

division remained the largest recipient of Fed-

eral R&D funds by a wide margin.

Over the longer span, from 1963 to 1970, the

Pacific division registered the greatest decline
in share of the R&D total. The largest increase

by far, both in share and in dollars, was re-
flected by the South Atlantic division. The
second largest dollar gain was made by the

Middle Atlantic division and the third largest
dollar gain, by the New England division. Their

shares of the R&D total increased accordingly.

The divisions showing the greatest relative in-

creases from 1963 to 1.970 were the South

Atlantic, the East South central, the New Eng-

land and the Middle Atlantic. The only division

to reflect a loss from 1963 to 1970 was the

Pacific division.

STATES WITHIN DIVISIONS

Important changes by States in 1970 and
their effects on the divisions are shown below:

Pacific

The relatively large decrease in Federal sup-

port to the Pacific cEvision from 1969 to 1970

was the net result of losses to three States that

were not offset by the gains of the other two.

California's decrease of $419 million was by

Change in Federal R&D funding support
to geographic divisions, FY 1963-1970

Decrease

(Percent)

20 0

Increase

20 40 SO 10 100

Pacific 11

111 Mountlin

Middle Atlantic

South Atlantic

East North Central

111111111111111111 New England

1111111111111 West South Central

East South Central

11111111. Watt North Central

SOURCE: National Science Foundation



on of
sions

raphic
70

1970

$14,981

wded.

The divisions showing the greatest relative in-
creases from 1963 to 1970 were the South
Atlantic, the East South Central, the New Eng-
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The relatively large decrease in Federal sup-
port to the Pacific division from 1969 to 1970
was the net result of lossos to three States that

were not offset by the gains of the other two.

California's decrease of $419 million was by

Change in Federal R&D funding support
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GEOGRAPHIC DISTRIBUTION

far the greatest factor and resulted almost
entirely from cutbacks in DOD and NASA pro-
grams.

The chief gain was shown by Washington. In
1970 DOT funding for the supersonic aircraft
more than offset a DOD funding decrease,
largely on the part of the Air Force.

South Atlantic

This division's net dollar decline from 1969 to
1970 was almost all a reflection of the drop

of $205 million in Federal R&D support to
Georgia, which was second only to California in
dollar loss in 1970. The only other State in
this division to show a decrease was Florida.

Georgia's decrease was based on a decline in
industrial work on the C-5A aircraft for the
Air Force.

On the other hand, Maryland's $102 million
increase was surpassed by only two other
States in 1970 (Missouri and New York). Al-
most all the reporting agencies expanded their
support, especially DOD, NASA, and HEW.

Virginia gained mainly through further funding
on the part of DOD and NASA; both agencies
concentrated on the intramural sector.

Middle Atlantic

Increased support to New York and New Jersey

more than offset Pennsylvania's rather sub-
stantial loss in 1970. The New York increase
of $129 million largely represented additional
industrial performance of R&D work on the
Navy's F-14A fleet air defense fighter-intercep-
tor.

The drop in support to Pennsylvania (third
largest drop among all States in 1970) came
about mostly because of reduced DOD and
NASA contracting to industry.

0")
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R&D obligations by geographic division and Stat., fiscal years 1963, 1965, 19E4, 1369, and 1970
[Dollars in millions]

Division and State 1963 1965 1968 1969
Net I

increase/ Idecreas I
1963-69

1970
Net

increase/
decrease

1969-70

Pacific

Alaska
California
Hawaii
Oregon
Wathington

0,05.2 %Ms $4,774.3 $4,813.5 4-1 148.3 I $4,404.1 -$4011.4
12.1

4,296.7
7.1

18.2
331.1

14.4
4,553.3

41.5
25.6

214.3

61.8
4,2984

35.0
35.0

343.9

686
4,289.8

37.7
36.1

381.2

+56.5
-6.9

+30.6
+17.9
+50.1

43.2
3,871.1

43.8
33.8

412.2

-25.4
-418.7

+6.1
-2.3

+31.0South Atlantic

Delaware
District of Columbia
Florida
Georgia
Maryland
North Carolina
South Carolina
Virginia
West Virginia

Moms $2,154.9 tion.7 12,141.1 +11,274.0 $2,116.2 -1 412.1
24.6

403.9
340.9
26.7

675.7
27.0
19.8

158.8
7.9

7.1
374.3
459.8
58.4

876.6
57.8
17.1

284.2
19.6

13.9
443.2
799.1
280.7
905.9
62.4
18.7

275.2
20.6

16.1
444.3
884.5
276.8
961.8
58.5
17.1

286.3
16.0

-8.5
+40.4

+543.6
+250.1
+286.1
+31.5
-2.7

+127.5
+8.1

16.3
461.5
824.8

72.3
1,063.4

63.9
17.8

352.7
19.6

+.2
+24.2
-59.7

-204.5
+101.6

+5.4
+.7

+66.4
+3.6Midd Is Atlantic

New Jersy
New York
Pennsylvania

$1,719.2 $20115.5 32,476.4 $2,438.1 +1 846.1 $22,514.9 +5 113.8
410.1
944.2
434.9

410.7
1,289.3

528.7

681.8
1,174.9

616.7

708.9
1,107.0

620.3

+298.8
+162.8
+185.4

742.5
1,235.6

538.8

+33.6
+128.6
-81.5Mountain

Arizona
Colorado
Idaho
Montana
Nevada
Naw Mexico
Utah .
Wyoming

$1,068.6 $ 10.1 $1,093.1 $1,118.7 +1 51,1 31,135.11 +1 .1
174.6
240.8
29.7
8.5

128.9
345.9
135.8

4.5

76.6
212.3
63.6
8.6

154.5
425.3
45.0
4.2

71.4
265.3
65.6

8.3
223.6
413.3

39.7
6.4

79.2
264.4
69.6
8.3

232.3
426.3
49.8

6.8

-95.4
+23.6
+39.9-.2

+103.4
+80.4
-86.0
+2.3

72.8
274.1
75.0
11.6

190.9
444.1

61.1
7.2

-6.4
+9.7
+5.4
+3.3

-41.4
+17.8
+11.3

+.4East North Central

Illinois
Indiana
Michigan
Ohio
Wisconsin

$ 819.5 $ 123.7 $1,254.0 $1,044.1 +1 224.8 $1,018.8 -$ 1.5
203.9
57.3

154.4
304.3
99.7

191.7
71.9

155.2
379.1
125.8

239.3
82.9

1.03.4
S53.6
114.8

251.2
108.8
167.4
432.6

84.2

+47.3
+51.5
+13.0

+128.3
-15.5

239.6
91.9

162.8
457.3

87.1

-11.6
-16.9
-4.6

+24.7
+2.9Nw England

Connecticut
Maine
Massachusetts
New Hampshire
Rhode Island
Vermont

$ 702.2 $ 02.7 $1,009.4 $1,085.7 +1 301.5 $1,000.1 -$ 84,9
139.3

5.3
515.1
16.9
20.5
5.2

184.5
4.3

733.7
28.8
37.5
4.0

133.2
6.0

795.7
36.6
31.1
6.1

223.6
14.3

775.0
31.0
32.8

9.0

4-84.3
+9.0

+259.9
+14.1
+12.3
+3.8

160.0
13.3

760.9
27.3
29.9
9.5

-63.6
-1.0

-14.1
-3.7
-2.9
+.5Wast South Central

Arkansas
Louisiana
Oklahoma
Texas

$ 08.2 $1,141.1 $1383.1 $ 04.1 +1 20.1 $ 04.9 -1 59.4
4.2

189.2
16.9

397.9

6.6
377.1
28.4

731.0

81
272.4
24.0

884.4

7.4
171.8
20.1

695.0

+3.2
-17.4
+3.2

+297.1

9.8
146.5
29.5

649.1

+2.4
-25.3
+9.4

-45.9East South Contral

Ala ba ma
Kentucky
MississippiTnness

$ 420.1 $ $21.1 $ 05.3 $ 07.5 +$ 177.4 $ 599.7 +1 2.2
246.8
11.0
16.5

145.8

370.7
17.1
36.7

203.7

405.7
24.1
26.5

199.1

358.4
21.4
26.0

191,6

+111.6
+10.4
+9.5

+45.8

357.2
20.4

I 28.3

J
193.8

-1.2
-1.0
+2.3
+2.2Mast North Central

Iowa
Kansas
Minnesota
Missouri
Nebraska
North Dakota
South Dakota

1 371.7 $ 408.7 $ 321.1 $ 128.5 -$ 44.2 $ 476.4 +1146.1
23.3
21.5
73.6

236.6
4.8
3.4

13.5

28.8
25.7

106.3
231.7

7.7
5.0
3.5

41.7
19.8

111.1
121.1
15.4
6.0
6.0

34.2
39.6
89,3

141,9
11.3
6,8
5.4

+10.9
-08.1
+15.:
-94.7

4-6.5
+3.4
-8.1

32.7
1 16.6

109.3
291.2
10.6
8.9
6.1

-1.5
-23.0
+20.0

+149.3-.7
+2.1
+.7
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peographic division and Stat., fiscal yaars 1963, 1965, 1968, 1969, and 1970

(Dollars in millions]

1963 1965 1968 1969
Not

Increase/
decrease
1963-69

1970
Not

Increase/
decrease
1969-70

$4,165.2 $4,849.0 $4,774.8 $4,813.5 +5 148.2 $4,404.1 -$405.4
12.1

4,296.7
7.1

18.2
331.1

14.4
4,553.3

41.5
25.6

214.3

61.8
4,298.6

35.0
35.0

343.9

68.6
4,289.8

37.7
36.1

381.2

+56.5
-6.9

+30.6
+17.9
+50.1

43.2
3,871.1

43.8
33.8

412.2

-25.4
-418.7

+6.1
-2.3

+31.0
$1,585.9 $2,154.9 $22,819.7 $2,541.3 +$1376J) $2399.2 --5 42.1

24.6
403.9
340.9
26.7

675.7
27.0
19.8

158.8
7.9

7.1
374.3
459.8
58.4

876.6
57.8
17.1

284.2
19.6

13.9
443.2
799.1
280.7
905.9
62.4
18.7

275.2
20.6

16.1
444.3
884.5
2761
9611
58.5
17.1

286.3
16.0

-8.5
+40.4

+543.6
+250.1
+286.1
+31.5
-2.7

+127.5
+SI

16.3
463.5
824.8
72.3

1,063.4
63.9
17.8

352.7
19.6

+.2
+24.2
-59.7

-204.5
+101.6

+5.4
+.7

+66.4
+3.6

$1,789.2 $2321.6 $2,473.4 12,411.1 4-$ 646.9 12.516.9 +1 80.5
410.1
944.2
434.9

410.7
1,289.3

528.7

681.8
1,174.9

616.7

708.9
1,107.0

620.3

+298.8
+162.8
+185.4

742.5
1,235.6

538.8

+33.6
+128.6
-81.5

$1,061.6 $ 990.1 $1,093.6 $1,136.7 + 5 611.1 $1,131.1 +5 .1
174.6
240.8
29.7
8.5

128.9
345.9
135.8

4.5

76.6
212.3
63.6
8.6

154.5
425.3
45.0
4.2

71.4
265.3
65.6

8.3
223.6
413.3

39.7
6.4

79.2
264.4
69.6
8.3

232.3
426.3
49.8
6.8

-95.4
+23.6
+39.9-.2

+103.4
+80.4
-86.0
+2.3

721
274.1

75.0
11.6

190.9
444.1
61.1

7.2

-6.4
+9.7
+54
+3.3
'41.4

+17.8
+11.3

+.4
$ 119.5 $ 923.7 $1394.0 $1,044.3 -4-$ 224.9 $1,034.9 .-$ LI

203.9
57.3

154.4
304.3
99.7

191.7
71.9

155.2
379.1
125.8

239.3
82.9

203.4
653.6
114.8

251.2
108.8
167.4
432.6
84.2

+47.3
+51.5
4-13.0

+128.3
-15.5

239.6
91.9

162.8
457.3
87.1

-11.6
-16.9
-4.6

+24.7
+2.9

$ 702.2 $ 992.7 11,009.4 11,015.7 +1 313.5 $1400.1 ---$ 14.9
139.3

5.3
515.1
16.9
20.5

5.2

184.5
4.3

733.7
28.8
37.5
4.0

133.2
6.0

795.7
36.6
31.1
6.8

223.6
14.3

775.0
31.0
32.8

9.0

+84.3
+9.0

+259.9
+14.1
+12.3
+3.8

160.0
13.3

760.9
27.3
29.9
9.5

-63.6
-1.0

-14.1
-3.7
-2.9
+.6

$ 104.2 $1,143.1 0311.9 $ $94.3 +5 MA $ 134.9 --5 59.4
4.2

189.2
16.9

397.9

6.6
377.1
28.4

731.0

8.1
272.4
24.0

884.4

7.4
171.8
20.1

695.0

+3.2
-17.4
+3.2

4-297.1

9.8
146.5
29.5

649.1

+2.4
-25.3
+9.4

-45.9
$ 4...!`.1 $ 621.3 $ 655.3 $ 557.5 +5 177.4 $ 599.7 +5 2.2

246.8
11.0
16.5

145.8

370.7
17.1
36.7

203.7

405.7
24.1
26.5

199.1

358.4
21.4
26.0

191.6

+111.6
+10.4
+9.5

+45.8

357.2
20.4
28.3

1931

-1.2
-1.0
+2.3
4-2.2

$ 376.7 $ 404.7 5 321.1 $ 321.5 -1 463 $ 475.4 +1146.9
23.3
21.5
73.6

236.6
4.8
3.4

13.5

28.8
25.7

106.3
231.7

7.7
5.0
3.5

41.7
19.8

111.1
121.1
15.4
6.0
6.0

34.2
39.6
89.3

141.9
11.3
6.8
5.4

+10.9
+18.1
+15.7
-94.7
+6.5
+3.4
-8.1

32.7
16.6

109.3
291.2
10.6
8.9
6.1

-1.5
-23.0
+20.0

+149.3
-.7

+2.1
+.7

Mountain
Within this division, which showed no overall
change from 1969 to 1970, the majority of
States received small increases that were
counterbalanced by the decreases in Nevada
and Arizona. The reduction in the work car-
ried out at the Nevada Test Site by AEC's on-
site industrial contractor accounted for the
fairly sizable drop in Federal support to this
State.

East North Central
This division showed virtually no overall change
in its 1970 support level relative to 1969. A
moderate gain for Ohio and a small gain for
Wisconsin were offset by decreases in Indiana,
Illinois, and Michigan. Ohio benefited from a
DOD increase in support, most of it for intra-
mural work at Wright Patterson Air Force Base.

New England
New England experienced a decline in R&D
obligations between 1969 and 1970 for the
first time in this series. Although all of the
States in the division except Vermont showed
decreases, the only one with a significant drop
was Connecticut. This reduction was the result
mainly of a cutback in industrial work for the
Air Force occasioned by the cancellation of
the Manned Orbiting Laboratory program.

West South Central
This division continued to decline in 1970 but
not by as much as in 1969. Texas registered
the greatest loss in support, followed by
Louisiana. A reduction in Navy contracts to
industry was the major reason for the decline
in Federal support to Texas.

East South Central
There was no significant change in the overall
total for the East South Central division be-
tween 1969 and 1970 nor in Federal support
to the four States that comprise the division.



West North Central

In 1970 this division showed both the greatest
absolute gain and the greatest gain relative
to its former total. Almost all of the increase
occurred because of Federal support to Mis-
souri through expanded activities of DOD and
NASA. In the case of DOD a substantial in-
crease was seen in industrial work on the Air
Force F-15 aircraft. In the case of NASA the
increase represented industrial research and
development related to the orbital workshop
and the Skylab program.

THE LEADING STATES

The 26 leading States together received 95
percent of total Federal R&D funds, and each
of these received 1 percent (rounded) or more
of the Federal R&D total. Virtually the same
pattern persisted throughout the 1963-70
period.

If the 10 leading States are selected for
study, they line up as follows in 1970:

Distribution of Federal R&D obligations to the 10 States
leading in such support in 1970 for fiscal years

1963, 1965, 1960, 1969, and 1970

State 1963 1965 1968 1969 1970

Total, all States
(millions of dollars)

$12,251 $14,357 $15.690 $15,355 $14,981

Percent distribution

California._ ... 35.1 31.7 27.4 27.9 25.8

New York 7.7 9.0 7.5 7.2 8.2

Maryland__ ....... 5.5 6.1 5.8 6.3 7.1

Florida 2.8 3.2 5.1 5.8 5.5

Massachusetts_ ___ 4.2 5.1 5.1 5.0 5.1

New Jersey 3.3 2.9 4.3 4.6 5.0

Texas 3,2 5.1 5.6 4.5 4.3

Pennsylvania_ 3.6 3.1 3,9 4.0 3.6

District of Columbia_ 3.3 2.6 2.8 2.9 3.1

Ohio 2.5 2.6 4.2 2.8 3.1

All other States 28.8 28.6 28.3 29.0 29.2

Includes outlying areas and offices abroad,

t-
t`

The States above with the addition of New
Mexico comprise a list of 11 States from which
the "leading 10" have been drawn in 1963,
1965, 1968, 1969, and 1970. There have, Jf
course, been variations in order from one year
to another.

The 10 leading States together received 71
percent of all Federal R&D funds in 1970, the
same share the 10 leading States received in
each earlier year surveyed.

California continues to dominate the scene
although its share of the total has dropped
considerably, much of this drop reflecting the
phase-out of NASA's Apollo program. Almost 9
out of every 10 R&D dollars obligated to Cali-
fornia have represented obligations of DOD

and NASA throughout the 1963-70 period.
Other agencies placing funds to a notable ex-
tent in California are AEC, HEW, and NSF.
Most of the work has been performed by
industry (two-thirds in 1970). However, dollar
obligations to industry fell significantly in 1970
from their 1968 and 1969 levels. Important
work has also been carried on by all the other
performing sectors, including universities and
their affiliated research centers.

New York's yearly R&D performance total has
been around $1 billion throughout the 1963-
70 period. Nearly three-fourths of the work has
been for DOD and NASA, mostly through in-
dustrial contracts. In 1970 DOD increases,
largely for the Navy's F-14A aircraft program,
more than offset the drop-off in work for NASA.

Maryland is the only State to show a substan-
tial funding increase in each year surveyed. In
1970 Federal R&D support to this State crossed
the $1 billion mark. Maryland is the only State
of the leading 10, with the exception of the
District of Columbia, where intramural per-
formance predominates. Intramural work repre-
sented three-fifths of the Maryland total in
1970. A number of the larger Federal labora-
tories and testing facilities are located in Mary-
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1965, 1968, 1969, and 1970. There have, of
course, been variations in order from one year
to another.

The 10 leading States together received 71
percent of all Federal R&D funds in 1970, the
same share the 10 leading States received in
each earlier year surveyed.

California continues to dominate the scene
although its share of the total has dropped
considerably, much of this drop reflecting the
phase-out of NASA's Apollo program. Almost 9

out of every 10 R&D dollars obligated to Cali-
fornia have represented obligations of DOD
and NASA throughout the 1963-70 period.
Other agencies placing funds to a notable ex-

tent in California are AEC, HEW, and NSF.
Most of the work has been performed by
industry (two-thirds in 1970). However, dollar
obligations to industry fell significantly in 1970
from their 1968 and 1969 levels. Important
work has also been carried on by all the other
performing sectors, including universities and
their affiliated research centers.

New York's yearly R&D performance total has

been around $1 billion throughout the 1963
70 period. Nearly three-fourths of the work has

been for DOD and NASA, mostly through in-
dustrial contracts. In 1970 DOD increases,
largely for the Navy's F-14A aircraft program,

more than offset the drop-off in work for NASA.

Maryland is the only State to show a substan-

tial funding increase in each year surveyed. In

1970 Federal R&D support to this State crossed

the $1 billion mark. Maryland is the only State
of the leading 10, with the exception of the
District of Columbia, where intramural per-
formance predominates. Intramural work repre-
sented three-fifths of the Maryland total in

1970. A number of the larger Federal labora-

tories and testing facilities are located in Mary-

GEOGRAPHIC DISTRIBUTION

land, including HEW's National Institutes of
Health, the Naval Ordnance Laboratory, the
Army's Edv000d Arsenal Laboratories, and
NASA's Godt.vd Space Flight Center. However,
important Fedoral R&D work is also carried out
by industry in Maryland for DOD and NASA
in aerospace and electronics areas.

Florida has risen rapidly in performance in re-

cent years, with some reduction in 1970. Vir-
tually all of the R&D work performed in Florida
is accomplished either by industrial firms or by
Federal organizational units. Most of the in-
dustrbl performance involves aircraft and elec-
tronics work for DOD and NASA. Important
intramural work is represented by Air Force
testing of missiles and aircraft at the Eastern
Test Range and by NASA's many activities at
the Kennedy Space Center.

Massachusetts' R&D efforts continue to be pre-
dominantly directed to DOD programs. Two out
of every three Federal R&D dollars obligated
to Massachusetts in 1970 were from DOD, with
most of the work performed by industrial firms.
However, sizable portions were also carried out
at Federal installations and at FFRDC's admin-
istered by universities or other nonprofit in-

stitutions.

In New Jersey four out of every five dollars
obligated in 1970 for R&D work were for DOD
programs. Three out of every four dollars were
obligated to industrial firms; the Army's Safe-
guard antiballistic missile system was the chief
program involved. Virtually all of the remaining
dollars were directed to R&D performance at
intramural facilities.
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Massachusetts

NewJersey

Texas

Pennsylvania

District of Columbia

Ohio

California

All others
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The Texas R&D total continued to decline i
1970 -from its 1968 high. Smaller DOD obliga
tions to industry for the Air Force F-111 fighter
accounted for the overall decrease. In contrast
NASA, the other important support agency.
slightly increased R&D funding in 1970.
NASA's programs included industrial work on
the Apollo spacecraft systems analysis project
and intramural R&D work at the Manned Space-
craft Center in Houston.

Pennsylvania also showed a dollar drop in R&D
performance in 1970 that was mainly the re-
sult of a decrease in DOD support (primarily
Air Force work by industrial firms). DOD still
remains the principal supporter of R&D work
in Pennsylvania; the Air Force remains the prin-
cipal supporter of industrial performance and
the Navy the primary support of intramural
work. AEC supports research and development
at the Bettis Atomic Power Laboratory, an in-
dustry-managed FFRDC.

The District of Columbia received greater Fed-
eral R&D support in 1970 than in 1969. Seven
out of 10 dollars were assigned to Federal in-
tramural performance. For all the reporting
agencies except 0E0 the intramural sector was
the most heavily funded one within the District,
and DOD accounted for almost three-fifths of
the intramural total in 1970. Intramural per-
formance includes R&D work proper as well as
administration of extramural contracts and
grants.

Ohio also rose in support in 1970. This State
receives R&D funds principally from DOD, both
for industrial and for intramural work. Next,
it receives R&D funds from NASA. For both
these agencies intramural work exceeded in-
dustrial. Examples are the activities carried out
for DOD at Wright Patterson Air Force Base and
for NASA at the Lewis Research Center in
Cleveland.
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accounted for the overall decrease. In contrast,
NASA, the other important support agency,
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NASA's programs included industrial work on
the Apollo spacecraft systems analysis project
and intramural R&D work at the Manned Space-
craft Center in Houston.

Pennsylvania also showed a dollar drop in R&D
performance in 1970 that was mainly the re-
sult of a decrease in DOD support (primarily
Air Force worlc by industrial firms). DOD still
remains the principal supporter of R&D work
in Pennsylvania; the Air Force remains the prin-
cipal supporter of industrial performance and
the Navy the primary support of intramural
work. AEC supports research and development
at the Bettis Atomic Power Laboratory, an in-
dustry-managed FFRDC.

The District of Columbia received greater Fed-
eral R&D support in 1970 than in 1969. Seven
out of 10 dollars were assigned to Federal in-
tramural performance. For all the reporting
agencies except 0E0 the intramural sector was
the most heavily funded one within the District,
and DOD accounted for almost three-fifths of
the intramural total in 1970. Intramural per-
formance includes R&D work proper as well as
administration of extramural contracts and
grants.

Ohio also rose in support in 1970. This State
receives R&D funds principally from DOD, both
for industrial and for intramural work. Next,
it receives R&D funds from NASA. For both
these agencies intramural work exceeded in-
dustrial. Examples are the activities carried out
for DOD at Wright Patterson Air Force Base and
for NASA at the Lewis Research Center in
Cleveland.

DISPERSION OF FUNDS BY AGENCY

Among the agencies, DOD, because of its domi-
nance, displays a distribution pattern close to
the overall one. Nine out of 10 States leading
in DOD support were among the 10 leading
States in total Federal R&D support 1970.

For HEW also, 8 of its 10 leading States were
among the 10 overall Federal leaders, and the
same was true for 0E0. For DOT 7 of its 10
leading States were on the overall "leading 10"
list, and the same was true for Commerce. For
NSF the comparable number was six, and for
USDA and NASA the comparable number was
five in each case.

Only Interior and AEC showed more than one-
half their leading 10 States as outside the
overall "leading 10" group. Both these agen-
cies tended to place R&D funds in States in
the West.

The level of dispersion reflects in large part
the purpose or mission of a particular agency.
USDA and Interior, for example, are more ori-
ented to local situations and cover Al areas of
the country, hence, lower percentages of their
R&D funds are received by their leading 25
States than is the case with other agencies.
DOD, NASA, AEC, and DOT are more concerned
with specific performer capability and use this
capability in areas where it already exists; the
shares allotted to the 25 leading States for
each Of these agencies are consequently high.
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State All agencies

Total R&D
(millions of dollar

$14,981

Commerce DOD

$120 $7,350 $1,205

Interior DOT AEC NASA NSF 0E0

$158 $317 $1 35 $3,799 $287

California
New York
Maryland
Florida
Massachusetts

2
3
4

5

New Jersey

Texas
Pennsylvania
District of Columbia
Ohio

6

7

8

9
10

7

3

6

4

1

7

8

10

2

3
3

5
6

10

$123

6

4

2

7

9

8

4

5

7

4

5

8

3

New Mexico
Washington
Alabama
Virginia
Missouri

5

to 7

3

9
10

4

7

3

3

2

8

5

7

10

Colorado
Illinois
Tennessee

Nevada

Michigan

6 6 7

5
3

7
6

Louisiana
Wisconsin
Idaho
Arizona
Georgia 5

1 0

4

North Carolina
Alaska
Oregon

Oklahoma
Mississippi 10

9

10
7

8

9

10

West Virginia
Wyoming

gOUN2M Nitionel Wes*. kitindibee

1 09

10

6

-37"1"AMOBLININCan.-
,621-44.t'AL-'14
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1

DOD NEW Interior DOT AEC NASA MC 0E0

S7,350 $1,205 $158 $317 $1,345 $3,799 $287 $123

1 3 1 s 1 1 1 3

3 2 6 4 4 2 2

5 1 3 10 6 8

6
4 4 8

2 9
4 5

2 3 9

8 3

7 5 4 6 7 7

9 7 5 4 3 1

8 9 2 10

2
1

1 9

5

10 7 9
10

7 5

6 7 6 6

5

9 3
8

4

8

10

10
7 10

8

9

10

6

1 Al 0
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The 10 States leading in Federal R&D obligations in FY 1970 compared with their relative positions among all States
in Federal R&D support of performer groups

States leading in
Percent of

total Federal

Position among all States in Federal R&D support of performer groups

Federal R&D support R&D FFRDC's
support Federal Industrial Universities admin- Other

intramural firms* and colleges istered by
universities

nonprofit
institutions

Other

1. California 25.8 2 1 1 1 1 2
2. New York 8.2 13 2 2 5 3 1
3. Maryland 7.1 1 9 9 6 10 4
4. Florida 5.5 4 4 13 ...... 28 11
5. Massachusetts 5.1 11 6 3 4 2 7
6. New Jersey 5.0 9 3 19 9 18 10
7. Texas 4.3 8 5 6 12 5
8. Pennsylvania 3.6 12 7 5 11 9 6
9. District of Columbia 3.1 3 21 22 18 3

10. Ohio 3.1 6 13 6 9
All other States 29.2

a Includes FFRDC's administered by this sector.

FACTORS IN R&D PERFORMING STRENGTH

In 1970 there were 23 States that received
more than $100 million in Federal R&D obliga-
tions.

Many of these States are 11;ghly industrialized,
containing aircraft and electronics manufactur-
ing firms, electrical equipment and communica-
tions firms, machinery and chemical producers.
Among the 10 leading R&D support States on
an overall basis, eight were among the leading
10 in Federal R&D obligations to industry.

48

Most of the States strong in Federal support
show strength in a number of performer cate-
gories. Seven States among the 10 overall lead-
ers were among the leading 10 States in Fed-
eral R&D support to universities and colleges;
seven were among the leading 10 in Federal
intramural performance; and seven were among
the 10 leaders in Federal R&D support to other
nonprofit institutions.

The continuance of substantial Federal R&D
support in a State is usually dependent on per-
former capability in several sectors. However,
some States receive agency funds because they
offer advantages of one particular kind, such
as: Nevada for ;:npons testing or West Vir-
ginia for astronomical observations.
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6
Federal R&D obligations
Population

Personal income
Federal tax collections

GEOGRAPHIC DISTRIBUTION

R&D obligations can be ranked by State and
compared with such measures of national ac-

tivity as population, total personal income, and

total Federal taxes. Although no direct cause
and effect conclusions can be drawn, the data
tend to indicate that the wider choice of skills
and institutions found in more populous and
wealth-producing areas is related to the selec-

tion of given States for R&D performance.
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R&D PLANT

R&D plant funding distribution has shifted
somewhat over the years as new programs have

initiated. A salient feature of such fund-
ing has been its sharp reduction since the mid-
1960's. The R&D plant total of $520 million
in 1970 was 22 percent less than the 1969
total and 55 percent less than the 1963 total.

Alabama and Texas were among the leading
10 States in R&D plant obligations in 1963 but
were not included in the 1470 list because
NASA had completed its construction programs
in those States. Also, R&D plant obligations to
Florida .had diminished by 1970 to a small
fraction of their 1963 level, largely for the
same reason, and California's R&D plant sup-
port funds in 1970 had dropped well below
their 1963 level.

Idaho and Pennsylvania were the only States
on the "leading 10" list in 1970 but not in
1963.

Only New Mexico and Illinois showed increases
from their 1963 totals. Illinois' leadership
among all the States in 1970 represented con-
struction activity on AEC's 200-BeV accelerator
in Weston.

IMPACT OF SUBCONTRACTING

As previously noted, data on geographic dis-
tribution in this report are based on the location
of prime contractors performing R&D wark. There-
fore, they do not reflect the redistrib,ition of
Federal R&D funds among the States as a result
of subcontracting.

Federal obligations for R&D plant in the 10 States leading
in such support, by agency, FY 1970

(Dollars in millions]

AEC DOD NASA
COM-

HEW NSF INT. USDA DOT MERCE

Illinois

California

New Mexico

Florida

New York

Idaho

Ohio

Maryland

Pennsylvania

Nevada

Other States b

86 2 a

29 32 17 5 3 a a a a

47 16 a a

a 25 5 2 1 a a a

22 2 a 2 1 a a

23 a a a a a

1 7 4 9 a a a

a 18 1 a a a a a 1

11 2 a 4 2 a a

14 a a a

33 6 15 12 6 5 5 3

Pi Less than $500,000.

t-V Includes outlying areas and offices abroad.



Idaho and Pennsylvania were the only States
on the "leading 10" list in 1970 but not in

1963.

Only New Moxico and Illinois showed increases
from their 1963 totals. Illinois' leadership
among all the States in 1970 represented con-
struction activity on AEC's 200-6eV accelerator
in Weston.

IMPACT OF SUBCONTRACTING

As previously noted, data on geographic dis-
tribution in this report are based on the location
of prime contractors performing R&D work. There-
fore, they do not reflect the redistribution of
Federal R&D funds among the States as a result
of subcontracting.

)Iant in the 10 States leading
agency, FY 1970

I minions]

HEW NSF INT.

2

USDA

a

DOT
COM-

MERGE

5 3 a a a a

a a

2 1 a a a

2 1 a a

a a a a

9 a a a

a a a a a 1

4 2 a a

a a

15 12 6 5 5 3

GEOGRAPHIC DISTRIBUTION

In order to provide some understanding of
the impact of subcontracting, the responding
agencies were requested to report the geographic
distributinn of 1970 first-tier subcontracting un-
der each new, or continuing, prime contract or
grant for which $20 million or more was obligated
in 1970. The request was for data on first-tier
subcontracts awarded in 1970 regardless of the
year of the appropriation funding the subcontract.

DOD and AEC together provided first-tier sub-
contracting data for 40 prime contracts. NASA
has a reporting system which provides information
on all first-tier subcontracts in excess of $10,000
on each of the agency's prime contracts in excess
of $500,000 and on second-tier subcontra1s in
excess of $10,000 on each of the first-tier sub-
contr lots in excess of $50,000. The remaining
seven agencies participating in this survey did not
have prime contracts or subcontracts mee+Ing
the criteria established in the survey.

Most of the subcontracting is done by in-
dustrial firms; subcontracting is considerably less
important with most of the other performers.
Since more than 95 percent of total performance
by industry (including industry-administered
FFRDC's) as reported in this survey was in sup-
port of the programs of DOD, AEC, and NASA,

the subcontracting of these three agencies largely
determines the overall geographic impact of R&D
subcontracting.

The sample shows that significant redistribu-
tion of R&D funds among States would be re-
flected by full subcontracting data. The share of
the leading R&D support States would tend to
decrease somewhat (although the net change
would be small in relation to their prime con-
tracts), but in the case of many smaller support
States, the net increase from subcontracts would
be important in relation to prime contracts
awarded.

1 .4 ?
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U. S. geographical distribution of NASA prime contract and subcontract awards fiscal year 1970
IDollars in thousandsi

State

Prime contract
awards to State

Subcontract awards
Net total-prime

contract and sub-
contract awards

Amount Percent
of total

Received
from other

States

Awarded
to other
States

Net
Total

Amount A Percent
of total

(a) (b) (c) (d) (e) (f) (g) (h)
Total $2,830,988 100.0 $288,269 $288,269 $_______ $2,83U,988 100.0
Alabama 155,005 5.5 2,253 12,088 b 9, 835 145,170 5.1Alaska 295 (°) 51

-ise
51 346 (a)Arizona 6,707 .2 8,192 8,032 14,739 .5Arkansas

California
64

874,791
(930.9 -

85,
--- - --iiii,iii - - _

-b-k, 854-
64

852,837
030.1

Colorado 119,579 4.2 7,974 29,857 b 21,883 97,696 3.5Connecticut 26,213 .9 12,024 2,285 9,739 35,952 1.3Delaware 13,399 .5 80 80 13,479 .5District of Columbia 31,061 1.1 32 35 b3 31,058 1.1Florida 295,379 10.4 4,193 6,483 b 2,290 293,089 10.4
Georgia 3,595 .1 327 327 3,923 .1Hawaii 3,978 .1 3,978 .1Idaho
Illinois

150
9,877

()
.3 1,486 _____ ___..__

._ _..
-1,486

150
11,363

(e)
.4Indiana 4,427 2 920 _ 920 5,347 .2

Iowa 4,039 .1 1,359 37 1,322 5,361 .2Kansas 1,100 1,100Kentucky
Louisiana

32.;
109,092 3.9

42
144 1 , 767

42
b 1, 623

367
107,469

rc
3,8Maine 4,490 .2 __ 4,490 .2

Maryland 140,901 5.0 1,361 1,472 b ill 1,40,790 5.0Massanhusetts 82,341 2.9 22,721 3,137 19,584 101,925 3.6Michigan 27,489 1.0 2,244 2,045 199 27,688 1.0Minnesota 30,641 1.1 5,303 301 5,002 35,643 1.3Mississippi 1,969 .1 2,324 45 2,279 4,248 .2
Missouri 103,412 3.7 2,261 26,083 b 23,822 79,590 2.8Nebraska 111 1,551 630 921 1,032Nevada 863 863New Hampshire 3,647 .1 291 291 3,938 .1New JerSey 53,786 1.9 36,803 6,477 30,326 84,112 3.0
New Mexico 9,491 .3 301 303 9,794 .3New York 299,878 10.6 11,589 68,600 b 57,011 242,867 8.6North Carolina 2,359 .1 242 242 2,601 .1North Dakota 12 12 12 (9Ohio 37,950 1.3 4,577 2,03 1,604 39,554 1.4
Oklahoma 1,126 440 38 402 1,528 .1Oregon 579 g3 174 . _____ 174 753 ()Pennsylvania 44,069 1.6 41 ,107 i,6§- 39,408 83,477 2.9Rhode Island 667

e°3

301 301 968 aSouth Carolina 270 14 _ _____ ____ 14 284

South Dakota 57 (0 57 (a)Tennessee 1,614 .1 448 448 2,062 .1Texas 266,468 9.4 22,813 9,675 13,138 279,606 9.9Utah 1,306 103 89 14 1,320 aVermont 171 464 . _____ ___--- 464 635 3

Virginia 30,470 1.1 1,219 24 1,195 31,665 1.1Washington 4,301 .2 3,316 7,617 .3West Virginia 313 (a) 313 (e)Wisconsin 21,054 .7 1,689 4,793 b 3,104 17,950 .6Wyoming 118 (a) 118 (a)

NOTE: Prime contract awards include awards on R&D contracts and awards to edu-
carional and nonprofit institutions of $10,000 and over and on all other contracts of
$25,000 3nd over; they exclude awards placed through other Government agencies,
awards outside the U.S., and actions on the JPL contracts. Subcontract awards include
those of $10,000 and over on prime contracts of 000,000 and over.

52
11

Co umn (b) plus or minus column f).
1, Awards to other States exceed the awards from other States.

Less than 0.5 percent.
Source: NASA, Annual Procurement Report, Fiscal Year 1970.



OM prime contract and subcontract awards fiscal year 1970
ID01Iars in thousands]

Prime contract
awards to State

Subcontract awards
Net total-prime
contract and sub-
contract awards

Amount Percent
of total

Received
from other
States

Awarded
to other
States

Net
Total

Amount Percent
of total

(b) (c) (d) (e) (1) (g) (h)

52,830,988 100.0 $288,269 $2880269 $ ___ (2,830,988 100.0

155,005 5.5 2,253 12,088 1,9,835 145,170 5,1
295 (9 51 51 346 (9

6,707 .2 8,192 160 8,032 14,739 .5
64 (c) 64 0

874,791 30.9 85,522 107,476 b 21,954 852,837 30.1

119,579 4.2 7,974 29,857 b21,883 97,696 3,5
26,213 .9 12,024 2,285 9,739 35,952 1.3
13,399 .5 80 80 13,479 .5
31,061 1.1 32 35 b 3 31,058 1.1
295,379 10,4 4,193 6,483 b2,290 293,089 10.4

3,596 .1 327 327 3,923 .1
3,978 .1 3,978 .1
150 (c) 150 (a)

9,877 .3 1,486 1,486 11,363 .4
4,427 .2 920 920 5,347 .2

4,039 .1 1,359 37 1,322 5,361 .2
1,100
325 42 42

1,100
367 i3

109,092 3.9 144 1,767 b1,623 107,469 3.8
40490 2 4,490 .2

140,901 5.0 1,361 1,472 bIll 140,790 5.0
82,341 2.9 22,721 3,137 19,584 101,925 3.6
27,489 1.0 2,244 2,045 199 27,688 1.0
30,641 1.1 5,303 301 5,002 35,643 1.3
1,969 .1 2,324 45 2,279 4,248 .2

103,412 3.7 2,261 26,083 b 23,822 79,590 2.8
111 0 1,551 630 921 1,032

ci863 863 Cc
3,647 .1 291 291 30938 .1
53,786 1.9 36,803 6,477 30,326 84,112 3.0

9,491 .3 303 303 9,794 .3
299,878 10.6 11,589 68,600 b57,011 242,867 8.6
2,359 .1 242 242 2,601 .1

12 12 12 (a)
37,950 1.3 4,577 2,973 1,604 39,554 1 .4

1,126 440 38 402 1,528 .1
579 N 174 174 753 (")

44,069 1.6 41,107 1,699 39,408 83,477 2.9
667 301 301 968 0

270 14 14 284

57 (9 57 (9
1,614 .1 448 448 2,062 .1

266,468 9.4 22,813 9,675 13,138 279,606 9.9
1,306

N 103 89 14 1,320
'3

171 464 464 635
''

30,470 1.1 1,219 24 1,195 31,665 1.1
4,301 .2 3,316 3,316 7,617 .3
313 (r) 313 (9

21,054 .7 1,689 4,793 b3,104 17,950 .6
118 (c) 118 (")

wards to edu-
:r contracts of
nent agencies,
wards include

A Column (b) plus or minus column f).
h Awards to other States exceed the awards from other States.

Less than 0.5 percent.
Source: NASA, Alinual Procurement Report. Fiscal Year 1970.

NASA

NASA subcontracts in 1970 totaled $444 mil-
lion. Of this total, $156 million, or 35 percent,
remained within the prime contract State, and
$288 million, or 65 percent, crossed State
lines.

These subcontract dollars originated from
prime contracts in 22 States and the District
of Columbia. However, the subcontracts were
performed in 40 States and the District of
Col um .

As a result, 31 States showed an increase in
their share of procurements, and 9 States and
the District of Columbia showed a decrease.

Eight of the 9 States showing a decrease as a
result of subcontracting were among the 10
largest States in terms of 1970 prime contract
awards.



DOD and AEC

Those prime contracts reported by DOD and
AEC together totaled $2,630 million, and first-
tier subcontracts totaled $1,027 million.

Of the subcontract dollars, $148 million, or 14
percent, remained within the prime contract
State and $880 million, or 86 percent, crossed
State lines.

As a result of subcontracting, 34 States, the
District of Columbia, and Canada showed in-
creases, and 9 States showed decreases from
their prime contrnt totals.

(For detailed data on this section see appendix tables C-82
throu0 C.87.)

Geographic distribution of 40 DOD and AEC prime contr

IDollars in thousi

State

Prime contract
awards to State

(a)

United States, total_

Alabama
Alaska
Arizona
Arkansas
California

Colorado _
Connecticut
Delaware_
District of Columbia_ _ _____ _____ _ _ _____ _

Florida

Georgia
Hawaii _
Idaho
Illinois
Indiana

loWa
Kansas
Kentucky
Louisiana.
Maine

Maryland
Massachusetts _____ _____ _ _ _____ __ 55,500
Michigan 33 , 000
Minnesota
Mississippi

Missouri
Montana
Nebraska_
Nevada --18:656-
New Hampshire

New Jersey 314.600
New Mexico 357,200
New York 159,600
North Carolina
North Dakota

Amount

(b)

$2,629, 947

Percent
of total

(c)

100

879,445 33 .

48,100
152,500

1.
5.

2.
1 .

Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island

South Carolina..
South Dakota__ ____
Tennessee
Texas .
Utah _

Vermont
Virginia
Washington
West Virginia
Wisconsin _
Wyoming
Canada_______________ ____________________ _____

6

12.
13.
6.

93,700
69,272

139,130

6.

3
2

5

Column (b) plus or minus (f).
b Awards to other States exceed the awards from other States.
c Less than .05 percent.

Source: National Science Foundation.



GEOGRAPHIC DISTRIBUTION

Geographic distribution of 40 DOD and AEC prime contracts and first-tier subcontract awards, FY 1970

(Dollars in thousands]

State

Prime contract
awards to State

Subcontract awards
Net total-prime
contract and sub-
contract awards

Amount Percent
of total

Received
from other

States

Awarded
to other
States

Net
Total

Amount Percent
of total

(a) (b) (c) (d) (4)) (1) (g) (h)

United States, total $2,629,947 100.0 $879,649 $879,649 $2,629,947 100.0

Alabama 10,293 10,293 10,293 .4

Alaska 1,016 .___._______ 1,016 1,016 ()
Arizona 9,256 9,256 9,256 .4

Arkansas
California 879,445 33.4 195,551 266,297 b 70,746 808,699 30.7

Colorado 5,313 5,313 .2

Connecticut 18,955 18,955 18,955 .7

Delaware 179 _____ _..._._. 179 179 (a)
District of Columbia 3,927 _ 3,927 3,927 .1

Florida 77,026 77,026 77,026 2.9

Georgia 930 930 (a)
Hawaii_ 3,500 _____ _ 3 500 3,500 .1

Idaho 48,100 1.8 8,231 8, ;1 li 244 47,856 1.8

Illinois 152,500 5.8 6,915 25,112 b 18,197 134,303 5.1

Indiana 1,178 _. _____ _____ 1,178 1,178 (0)

Iowa 7,342 ___________ 7,342 7,342 .3
Kansas
Kentucky 1,068 1,068 °

Louisiana. 157 157

Maine 1,603 ____ _____ __. 1,603 1,603 .1

Maryland. 8,433 8,433 8,433 .3
Massachusetts 55,500 2.1 49,426 12,016 37,410 92,910 3.5

Michigan 33,000 1.3 5,773 9,645 b 3, 872 29,128 1.1

Minnesota _ 70,175 ____._____. 70,175 70,175 2.7

Mississippi 10 10 10 (e)

Missouri 13,226 .._ _ _____ ___ 13, 226 13,226 .5
Montana
Nebraska I 1 1 (0)

Nevada 168,000 6.4 3,585 41 ,f;47§ b 38,064 129,936 4.9
New Hampshire 28.728 - ________. _ 23,728 28,728 1.1

New Jersey 314,600 12.0 16,571 198,300 b 181,729 132 871 5.1

New Mexico 357,200 13,6 576 135,399 b 134,C4 222;386 8.5

New York 159,600 6.1 135,416 21,912 113,504 273,104 10.4

North Carolina 119 119 (e)

North Dakota

Ohio 11,756 11,756 11,756 .4
Oklahoma 5,010 ..---_ _____ - 5,010 5,010 .2
Oregon 3.274 3,274 3,274 .1

Pennsylvania 159,900 6.1 24,099 55,391 b 31, 2f.'2 128,608 4.9
Rhode Island 451 451 451 (°)

South Carolina 1,1?1 1,131 1,131 (9
South Dakota
Tennessee 93,700 3 ,6 13,679 5,759 7,920 101,620 3.9
Texas
Utah

69,272 2.6 :06,31-
.

1 5,157
__ _ ____ _

91 , 239
3,216

160,511
3,216

6.1
.1

Vermont
Virginia 10, Jt . .. _ - . _ - - - - _ _ 10 , 094 10,094 . 4

Washington 139,130 5.3 14,113 84,546 b 69 , 83 69, 297 '.. 6

West Virginia 72 72 72

Wisconsin 1,049 _____ _____ 1 , 049 1,049 (°)
Wyoming
Canada 230 2311 (4)

,

Column (b) plus or minus (f).
b Awards to other States exceed the awards from other States.
0 Less than .05 percent.

Source: National Science Foundation.

11-1,-.11

,,
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agencies
and activities

Since science moves forward on new increments
of knowledge, the disclosure of research results
is an essential part of the scientific process. And

in the advancement of technology, new information
on the state of the art is a prime necessity.

However, a problem exists in effective information
exchange in that the growth of science and

technology has brought about an exponential growth
in scientific and technical information. To aid in
managing this problem scientific and technical

information (STINFO) costs incurred by Federal
agencies have been measured and reported by

broad functions since 1960.

1 21

DEFINITIONS AND LIMITATIONS

STINFO is defined as knowledge or data
ing from the conduct of research and c

rnent, or knowledge or data required
ganizing, administering, or performing r
and development. Such information w
used largely by scientists and engine
gaged in R&D activities.

STIN70 definitions embrace various cat
of activity, beginning with the editing an
aration of scientific or technical rep
publication and continuing into variou
mentation, collection, and information
activities. Categories also include m
and R&D work in the scientific inforrnati
The latter category directly overlaps
R&D activities reported in part I of t
vey. (See technical notes.)

THE CURRENT PERIOD

The table below depicts changes in the I

Federal obligations for

Agency

Total.

Department of cefense
Department of Health, Education, and Welfare.. ...... _
Department of Commerce _ _ _ _ ___________
National Aeronautics and Space Administration_ _

Library of Congress._ _ - -

National Science Foundation.
Department of the Interior
Other agencies_
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DEFINITIONS AND LIMITATIONS

STINFO is defined as knowledge or data result-
ing from the conduct of research and develop-
ment, or knowledge or data required for or-
ganizing, administering, or performing research
and development. Such information would be
used largely by scientists and engineers en-
gaged in R&D activities.

STINFO definitions embrace various categories
of activity, beginning with the editing and prep-
aration of scientific or technical reports for
publication and continuing into various docu-
mentation, collection, and information service
activities. Categories also include meetings
and R&D work in the scientific information area.
The latter category directly overlaps with the
R&D activities reported in part I of this sur-
vey. (See technical notes.)

The data on STINFO in Federal Funds surveys
cover only direct STINFO activities of Federal
agencies, not STINFO activities conducted
within R&D contracts and grants. Those extra-
mural costs reported are for STINFO services
contracted by Federal agencies (to administer
a specialized information center, perform print-
ing and distributing, do abstracting, etc.) or
agency grants for special STINFO-connected
studies.

Despite this limitation, the broad measurement
of direct costs on a functional basis can be
useful as a guide to planning and kerecasting.

THE CURRENT PERIOD

The table below depicts changes in the level of STINFO support in the current budget period.

Federal obligations for scientific and technical information, by agency
!Dollars in millions)

Agency
Actual Estimates

1969 I 1970
Percent
change
1969-70

1971
Percent
change
1970-71

1972
Percent
change
1971-72

Total
$362 .5 I $386.8 +6.7 $400.4 +3.5 $413.0 +3.2

Department of Defense
147 .2 145.2 -1. 4 147 .3 4-1.4 150.0 +1 .8Department of Health, Education, aod Welfare 64.8 66.0 +1.9 72.4 +9.6 67.9 -6 .2Department of Commerce
52.1 60.3 +15.7 69.4 +13.4 71.9 +5.0National ikeronautics and Space Administration 27.7 26.5 -4.3 26.9 +1.3 27.9 +3.7Library of Congress
19.8 22.1 +11.6 23.0 +4.1 32.4 +41.1National Science Foundation
12.3 14.9 +21.1 15.0 +1.2 12.6 -16.3Department of the Interior
12.9 12.7 -1 F. 13.6 +6.7 14.0 +3.2Other agencies_
25.7 39.1 +52.1 33.8 -13.6 36.3 +7.4



Between 1969 and 1972 overall net growth in
STINFO activities is expected to be 14 percent.
The greatest annual increase occurred between
1969 and 1970.

In 1970 Commerce and NSF were the only lead-
ing support agencies to register important rela-
tive increases, but the other agencies, taken as
a group, substantially increased their STINFO

activities.

For Commerce the growth in 1970 largely arose
horn expansion in the Patent Office and the
National Bureau of Standards; this expansion
continued in 1971 in the case of the Patent
Office.

For NSF the growth in 1970 was primarily in
the translation area, much of it supported by
excess foreign currencies, and, secondarily, in
the area of research and development on infor-
mation services for individual scientists and
for improvement of discipline-oriented informa-
tion systems useful in applied research.

Between 1970 and 1971 and between 1971
and 1972 growth in total STINFO obligations
was moderate and was caused by increases on
the part of most of the agencies.

In 1972 the only relatively large increase is
scheduled by the Library of Congress. This in-
crease consists chiefly of a requested direct
appropriation to. the Library for the National
Program for 'cquisitions and Cataloging
(NPAC), formerly appropriated to HEW under
the Higher Education Act (Title IIC).

TRENDS

The following tabulation shows the chronology of STINFO

Trends in Federal obligations for scientific and technical
!Dollars in million:

Year Total
Publication

and distribution

D cumer
referen
inform

servi

1960 $ 75.9 $ 37.0 $ 28

1961- 91.6 48.7 29

1962. 128.5 55.7 42

1963- ---- ._. ....... ----- - 164.5 67.7 64

1964 4203.2 59.9 90

1965.. 224.7 68.2 102

1966_ _._____ ....... ____-___ 277.7 82.7 124

1967_ 324.4 87.1 152

1968_ 359.2 100.7 165

1969 362.5 95.0 170

1970 386.8 98.9 193

1971 (est.). 400.4 107.1 190

1972 (est.) 413.0 110.7 191

&Includes $17.2 million for minsgemeht, which was reported separately from other canaries In I

Between 1960 and 1972 Federal obligations
for STINFO activities grew more than five times.

During this period the chief dollar growth area
has been that of documentation, reference, and
information services; this category grew almost
seven times and in 1972 is expected to account
for 46 percent of the STINFO total.

The share of publication and distribution will
have fallen to an estimated 27 percent of the
1972 total (from 49 percent in 1960). None-
theless, dollar growth in this category has been
i mpressive.
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SCIENTIFIC AND TECHNICAL INFORMATION

TRENDS

The following tabulation shows the chronology of STINFO funding:

Trends in Federal obligations for scientific and technical information activities, by major categories

iDollars in millions)

Year Total
Publication

and distribution

Documentation,
reference and

information
services

I
Symposia

and audiovisual
media

R&D in information
sciences, documentation
and information systems,
techniques and devices

1960 $ 75.9 $ 37.0 $ 28.4 $ 7.6 $ 2.9

1961 91.6 48.7 29.0 6.7 7.2

1962 128.5 55.7 42.4 17.0 13.3

1963 164.6 67.7 64.0 21 .0 11.9

1964 203.2 59.9 90.8 22.7 12.6

1965 224.7 68.2 102.0 32.0 22.5

1966 277.7 82.7 124.6 22.5 48.0

1967 324.4 87.1 152.5 31 .7 53.1

1968 359.2 100.7 165.6 34.1 58.8

1969 362.5 96.0 170.9 31.8 63.7

1970 386.8 98.9 193.1 32.6 62.1

1971 (est.) 400.4 107.1 190.5 35.3 67.5

1972 (est.) 413.0 110.7 191.2 36.7 74.4

Includes $17.2 million for managemeht, which was reported separately from other categories in 1964 only.

Between 1960 and 1972 Federal obligations
for STINFO activities grew more than five times.

During this period the chief dollar growth area

has been that of documentation, reference, and

71
information .services; this category grew almost

seven times and in 1972 is expected to account
ns
on for 46 percent of the STINFO total.

is
in-
ct

ial
ng
ler

The share of publication and distribution will
have fallen to an estimated 27 percent of the
1972 total (from 49 percent in 1960). None-
theless, dollar growth in this category has been

impressive.

Obligations for symposia and audiovisual

media, 9 percent of the total in 1972, increased

rapidly in the first half of the 1960's, then

leveled off and are now growing moderately.

Obligations for research and development in
information, 18 percent of the 1972 total, show
the most rapid rate of growth of any category
between 1960 and 1972 with strong gains in
the current budget period.

Total STINFO obligations in 1972 are expected

to be equal to 21/2 percent of the total Federal
R&D obligations.
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Federal obligations for scientific and technical information, by activity, FY 1971 (est.)

$107 million
Publication &
distribution

Publication &
ffistribution

93%

Support of
publications

70.-n

SOURCE: National Science Foundation
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$191 nn,,
Documentation reference, &

information services

Library
& reference

81'.

Specialized
information

centers

.41 0V-"j

Trans lations
3

$35 million
Symposia &
audiovisual
media, etc.

Symposia
62

Audiovisual
media, etc.

38'

$67 million
R & 0 m

inf ormation
sciences, et c..

R & 0 in
mf or matt on

sciences etc.
100-

Under each major category one subcategory
represents most of the costs, and this pattern
has been consistent throughout the 1960-72
period.

For pubhcation and distribution in 1971 more
than 9 out of 10 dollars are allocated to direct
costs of this function.

For documentation, reference, and information
services, library and reference accounts for
four out of five dollars.

Under symposia and audiovisual media, sym-
posia and technical meetings use more than
three out of five dollars.
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$400 million

S191 million
)comentation, reference, &

Information services

Spendized
information

centers
1V.

Translations
3

[535 million
Symposia &
aud;ovisual
motile, etc.

Sy wow
62

Audiovisual
media, etc.

S67 million
R & D in

inf or ma tion
sciences, etc,

R & Din
f or rnati on

scwrices, etc.

100,,

Under each major category one subcategory
represents most of the costs, and this pattern
has been consistent throughout the 1960-72
period.

For publication and distribution in 1971 more
than 9 out of 10 dollars are 83located to direct
costs of this function.

For documentation, reference, and information
services, library and reference accounts for
four out of five dollars.

Under symposia and audiovisual media, sym-
posia and technical meetings use more than
three nut of five dollars.

AGENCIES

In 1971, although 25 agencies reported STINFO
activities, the leading 11 account for more than
97 percent of the total dollars obligated.

STINFO costs are not wholly comparable be-
tween agencies; some agencies have full re-
porting systems while others lack the means
for determining all t' STINFO costs. In the
1970-72 period, 3 agencies reported no
STINFO obligations despite reporting R&D pro-
grams. In some cases agencies cannot identify
STINFO costs; in others, all such costs aro in-
curred within extvamural R&D contracts and
grants.

The ratio of STINFO obligations to an agency's
R&D obligations varies widely from agency to
agency. Only in some cases do STINFO efforts
bear a direct relatiorrhip to an agency's R&D
work. They often represent independent serv-
ices, such as those of the Patent Office within
Commerce, the National Agricultural Library,
or the STINFO part of the Library of Congress.

DOD, HEW, and Commerce together account
for almost three-fourths of the STINFO total
in 1971.

DOD is responsible for 37 percent of total Fed-
eral STINFO obligations in 1971, as much a
reflection ot the Army's full STINFO reporting
systems as any other factor. (Although Navy
and Air Force R&D programs are larger than
those of the Army, their reported STINFO totals
are lower)

HEW represents 18 percent of the Federal
STINFO total in 1971; more than one-half of
this effort is in the National Institutes of Health,
much of it in the National Libr- ry of Medicine.

The 17 percent accounted for by Commerce is
chiefly centered in the Patent Office.

1



D:stribution of Federal obligations for scientific end
technical information, by agency and subdivi.iion,

FY 1971 (t)st.)

(Droners in millions]

Agency and subdivision
Total

oblige-
tions

Percent
share

Total, all agencies $400.4 101.0

Department of Defense.. 147.3 36.8

Department of the Army 69.8 17.4

Department of the Air Force_ 18.5 4.6

Department of the Navy 16.2 4.1

Defense Agencies 42.7 10.7

Department of Health, Education,
and Welfare 72.4 18.1

National Institutes of Health 40.1 10.0

(National Library of Medicine) (22.9) (6.7)
Office of Education 17,6 4.4

Health Services and Mental
Health Adm:nistation _ 8.9 2,2

Food and Drug Administration 5.4 1.3

Social Security Administration_ .3 .1

-------
Department of Commerce_ _ __________ 58.4 17.1

Patent Office 52.6 13.1

National Bureau of Stanriards 11.2 2.8
National Oceanic and At lospheric

Administration 3.9 1.0

Other_

tiational Aeronautics and

.7

Space Administration 26.9 6.7

vary of Congress 23.0 5.7

National Science Foundation 15.0 3.7

Department of the Interior 13.6 3.4

Geological Survey 9.5 2.4

Other 4.0 1.0
==.

Department of Agriculture 10.7 2.7

National Agricultural Library 4.1 1.0
Agricultural Research Service 3.4

Forest Service. 2.7 .7

Other .6 .1

Veterans Administration 6.1 1.5

Atomic Energy Commission 4.9 1.2

Department of Transportatior_ 3.9 1.0

Other agencies_ 2.0

NASA and AEC, despite large overall R&D pro-
grams, report comparatively small amounts for
STINFO purposes because so much of their
R&D work, including STINFO activities con-
nected therewith, is performed extramurally.

ACTIVITIES

Certain agencies tend to be predominant in cer-

tain categories of activity: DOD in all four major
ones and HEW in three out of four while Com-
merce is predominant in only one.

Often an agency will initiate STINFO activities
;:-) one category, or subcategory, and as its R&D
programs grow, extend into the other cate-
gories. STINFO functions tend to flow back
and forth between categories.

Key agency activities within each of the cate-
gories are listed below.
Share of selected agencies in major
categories of STINFO activity, FY 1071 (est.)

%ploy I Publication and distribution

Onnitileree

DOD

NASA

Interior

HEW

SOURCE: National Scist1011 Foundation

Sit* rhiiiOn

40 -

COMMERCE: Patent Office
80,000 patents in FY 1971
Official Gazette, weekly abstracts of current

paten ts
DOD: Departments of the Army, Navy, and Air Force

Journal articles
Technical reports
Technical notes
Technical memorandums
Contractors' and grantees' reports
Research reviews
Research bulletins
Research reports
Newsletters
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vision,

Percent
share

i 100.0

36.8

17.4
4.6
4.1

10.7

18.1

10.0
(5,7)
4.4

2.2
1.3

.1

17.1

13.1
2.8

1.0
.2

6.7
5.7
3.7
3.4

2.4
1.0

2.7

1.0
.8

.1

1.5
1.2
1.0
2.0

R&D pro-
mounts for
h of their
ities con-
murally.

ACTIVITIES

Certain agencies tend to be predominant in cer-
tain categoties of activity: DOD in all four major
ones and HEW in three out of four while Com-
merce is predominant in only one.

Often an agency will initiate STINFO activities
in one category, or subcategory, and as its R&D
programs grow, extend into the other cate-
gories. STINFO functions tend to flow back
and forth between categories.

Key agency activities within each of the cate-
gories are listed below.
Share of selected agencies in major
categories of ,STINFO activity, FY 1971 (est.)

Gatagory t Publication and disttibution

Commtnce

000

NASA

Intatior

HEW

Ihrosn0
0 20

SOURcE: National Science Found/Win

COMMERCE: Patent Office
80,000 patents in FY 1971
Official Gazette, weekly abstracts of curreot

patents
DOD: Departments of the Army, Navy, and Air Force

Journal articles
Technic& reports
Technical notes
Technical memorandums
Contractors' and grantees' reports
Research reviews
Research bulletins
Research reports
Newsletters

SCIENTIFIC AND TECHNICAL INFORMATION

Surveys
Monovaphs
Proceedings of symposia
Handbooks
Books
Abstracts and bibliographies

NASA
Journal articles
Technical reports, notes, and memorandums
Contractors' reports
Conference proceedings
Scientific and Technical Abstracts (STAR)
international Aerospace Abstracts
Indexes
Bibliograpoies
Technical reprints
Special publications

INTERIOR: Geological Survey
Books
Maps
Charts
Atlases
Research summaries
Journal articles
Bibliography of North American Geology
Geophysical Abstracts

HEW: National Institutes of Health
Journals of the institutes
Journal articles
Indexes
Bibliographies
Abstracts
Monographs
Books
Reports

Health Services and Mental Health
Administration

Scientific and technical paners
Manuals
Reviews and analyses
Journal articles

Office of Education
Research in Education

AEC
Technical reports
Progress reports
Summary reports
Topical reports
Journal articles
Proceedings of meetings
Nuclear Science Abstracts
Progress reviews
Books
Monographs
Bibliographies
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Cregory 2. Documentation, reference, aria
in;ormation sarvioes

(Percent)
0 20

DOD

HEW

Libreiy uf
Congress

$191 million

60

Commerce

f4111A

SOURCE: t tIonal Science Foundation

DOD: Defense Agencies
Defense Documentation Center

Departments of the Army, Navy, and Air Force
Ubraries
Specialized information centers
Technical information analysis centers
Translations

HEW: National Institutes of Health
National Library of Medicine
Specialized information centers
Translations

Office of Education
ERIC system of 20 information clearinghouses in

education research
Fozd and Drug Administration

Specialized information centers
LIBRARY OF CONGRESS

Science and technology portion
COMMERCE: Patent Office

Search Room
National Bureau of Standards

National Technical Information Service (NTIS)
National Standard Reference Data System (NSRDS)

NASA
STI documentation facility
Headquarters and field center libraries
Specialized information centers
Regional dissemination centers
Translations

6 0
v_

NSF
Support of abstracting, indexing, and other documenta-

tion services
USDA

National Agricultural Library
VA

Medical library services in 165 hospitals
AEC

Abstract and review ;)reparaticn
SMITHSONIAN

Science Information Exchange

Category 3. Symposia and audiovisual media

(Percent)

0. 20

DDO

HEW

NASA

VA

SOURCE: National Sci;ince Foundation

336 million

40 60

DOD: Departments of the Army, Navy, and Air Force
Science conferences
Support of symposia with professional groups, scien-

tific societies, and educational institutions
Motion pictures
Slides
Video tapes
Exhibits

HEW: Nation& Institutes of Health
Travel to scientific meetings, U.S. and abroad
Support of conferences and sympcsia
Support of international congresses
Sound films on body functions, aiseases, and treatment
TV interviews
Slides

Photographs
Exhibits

NASA

Participation in and support of scientific symposia and
technical meetings

VA

Participation in seminars and symposia
Films
Slides



$191 million

60

NSF

Support of abstracting, indexing, and other document:-
tion services

USDA
National Agrictetural Library

VA
Medical library services in 165 hospitals

AEC
Abstract and review preparation

SMITHSONIAN
Science Information Exchange

Category 3. Symposia and audiovisual media

OS million

Category 4.

(Per:enti

0

DOD

HEW

NSF

Research and uevelopment in information sciences,
documentation and information systems, techniques,
and devices

367 million

20 40 60

DOn

HEW

NASA

VA

(Percent)

0 20 SO

SOURCE: NMional Science Foundation

DOD: Departments of the Army, Navy, and Air Force
Science conferences
Support of symposia with professional groups, scien-

tific societies, and educational institutions
Motion piclures
slides
V,deo tapes
Exhibits

HEW: National Institutes of Health
Travel to scientific meetings, U.S. and abroad
Support of conferences and symposia
Support of international congresses
Sound films on body functions, diseases, and treatment
TV interviews
Slides
Photographs
Exhibits

NASA
Participation in and support of scientific symposia and

technical meet; ngs
VA

Participation in seminars and symposia
Films
Slides

SOURCE: National Science Foundation

DOD: Defense Agencies (largely ARPA)
Departments of the Army, Navy, and Air Force

R&D in advanced information systems
Development of engineering data systems
Support of development of discipline-based information

systems
Studies of man-computer relationships (Project Mack)
Basic research in information sciences

HEW: National Institutes of Health (including NLM)
Improvement of MEDLARS system at M
Development of mechanized searchi:. services in the

institutes
Development of computer time-sharing techniques

Health Services and Mental Health Administration
Improvement of information systems

Office of iducation
Bibliographic automation of large library operations
Development of an automated instructional materials-

handling program
NSF

Support of systems development:
discipline-oriented
university-centered
national systems planning

Research support to:
research centers in information science
individual research projects

(Fcr detailed data on this section see appendix tables 0-1
through 0-9.)

r
* d
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PART III

FEDERAL FUNDS
FOR COLLECTION OF

GENERAL-PURPOSE
SCIENTIFIC DATA



agencies

and activities
General-purpose scientific data are those which,

either separately or in combination with other
information, can be applied to useful, general

scientific purposes. Included as general-purpose
scientific data are statistics, observations,

specimens, readings, or other facts gathered from
surveys, field investigations, or compilations of

operating records, and similar types of information.
Excluded are data used solely for internal

administrative or operating purposes.
General-purpose scientific data may pertain to

the physical, life, mathematical, engineering, and
environmental sciences as well as to the

psychological and social sciences. These data are
used by many organizations and individuals,

including public agenciesFederal, State, and local
private foundations or associations, research

investigators, and the general public.

134

THE CURRENT PERIOD

Federal obligations for collection of general-purp
as follows:

Federal obligations for collection of gener

iDollars in mi

Agency

196.

Total

Department of Commerce
Department of Defense
Department of the Interior
Department of Agriculture
Other agencies

Obligations for general-purpose scientific data
were reported by 11 departments and 10 in-
dependent agencies.

Unlike Federal R&D programs, those involving
general-purpose scientific data collection have
been predominantly carried out by Federal per-
sonnel. In the current (1970-72) period 97
percent of the work in such data collection is
expected to be performed intramurally whereas
only 25 percent of the Federal R&D total is
directed to intramural performance.

More than four-fifths of total obligations for
the current years were reported by four agen-
ciesCommerce, DOD, Interior, and USDA.

However, the largest effort, that of Commerce,
reflects a declining share in this periodfrom
57 percent of the total in 1970 to 50 percent
in 1972.
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THE CURRENT PERIOD

Federal obligations for collection of general-purpose scientific data in the current period are shown

as follows:

Federal obligations tor collection of general-purpose scientific data, by agency
Pollars in millions)

Agency

Actual I Estimates

1969 1970
Percent
change
1969-70

1971
Percent
change
1970-71

1072
Percent
change
1971-72

Total $385 $550 +42.9 I $526 4.4 $537 +2.1

Department of Commerce 181 311 +71.8 274 12.0 266 2.9
Department of Defense 57 67 +17.5 64 5.2 69 +8.3
Department of the interior _ 48 51 +6.3 54 +6.3 56 +4.5
Department of Agriculture 35 42 +20.0 44 +4.9 44 0.2
Other agencies 63 79 +25.4 90 +14.6 101 +12.6

Obligations for general-purpose scientific data
were reported by 11 departments and 10 in-
dependent agencies.

Unlike Federal R&D programs, those involving
general-purpose scientific data collection have
been predominantly carried out by Federal per-
sonnel. In the current (1970-72) period 97
percent of the work in such data collection is
expected to be performed intramurally whereas
only 25 percent of the Federal R&D total is
directed to intramural performance.

More than four-fifths -of total obligations for
the current years were reported by four agen-
ciesCommerce, DOD, Interior, and USDA.

However, the largest effort, that of Commerce,
reflects a declining share in this periodfrom
57 percent of the total in 1970 to 50 percent
in 1972.

From 1969 to 1970 Commerce obligations rose
more than 70 percent and then declined in
1971 and 1972. This fluctuation is due pri-
marily to costs of the 1970 decennial census
of population and housing, conducted by the
Bureau of the Census.

The funding fluctuation. for Commerce would
have even been greater except for the substan-
tial increases in obligations on the part of
NOAA in 1971 and 1972.

DOD is the agency reporting the second largest
obligations. Year-to-year variations in funds for
data-collection equipment, especially ships for
the Navy, are the primary cause of shifting
levels for DOD when they occur.



Trends in Federal obligations for collection
of general-purpose scientific data,
FY 1962-1972 (est.)

(Millions af dollars)

BOO

63 64 65 66 67 68 69 70 71 72

FISCAL YEAR
(est.)

Year Obligations Annual
(Millions of dollars) percent change

1962 $220
1963 268 22

1964 309 15

1965 343 11

1966 325 5
1967 368 13

1968 380 3

1969 385 1

1970 550 43

1971 (est.) 526 4
1972 (est.) 537 2

SOURCE:: National Science Foundation

TRENDS

Total data collection obligations multiplied
about 21/2 times in the 1962-72 decade,1
compared with slightly more than 11/2 times
for R&D obligations.

Between 1962 and 1965, obligations registered
an average annual growth rate of 16 percent,
but between 1965 and 1969 this increase
slowed to 3 percent. In 1970, the increase was
43 percent and it was influenced chiefly by

I The first year in which obligational data were reported by
agencies on the collection of general-purpose scientific data was

1962.

costs of the 1970 decennial census. In 1971
and 1972 changes were slight.

Despite the substantial drop in the Census Bu-
reau's 1971 and 1972 obligations as a result
of completion of the decennial census, the
overall Federal totals estimated for 1971 and
1972 are almost as high as 1970. Increased
support by other agency subdivisions, primarily
NOAA within Commerce, the Bureau of Labor
Statistics within Labor, the Geological Survey
within Interior, and the Federal Aviation Admin-
istration within DOT is expected to account for
these levels.

AGENCIES

Of the four leading agencies, DOD has shown
the largest relative increase during the
1962-72 decade, having more than quadrupled
its total. In comparison, Commerce obiigations
nearly tripled, while the Interior total almost
doubled. USDA had the smallest absolute and
relative increase, its data collection obligations
rising by about one-half between 1962 and
1972.

Commerce has had the largest program
throughout the 1962-72 period. From 1962 to
1968, this agency accounted for approximately
40 percent of the total. In 1964 its share in-
creased to 47 percent, and +hen to 57 percent
in 1970. The share is expected to be about 50
percent in 1971 and 1972.

The newly organized NOAA is expected to ac-
count for four-fifths of the Commerce total in
1972, and 40 percent of the all-agency total.

Its chief component is the former Environ-

mental Science Services Administration (ESSA).

NOAA collects natural phenomena data used
for weather forecasting. flood and navigation
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costs of the 1970 decenni3I census. In 1971
and 1972 changes wk:re slight.

Despite the substantial drop in the Census Bu-
reau's 1971 and 1972 obligations as a result
of completion of the decennial census, the
overall Federal totals estimated for 1971 and
1972 are almost as high as 1970. Increased
support by other agency subdivisions, primarily
NOAA within Comm.?rce, the Bureau of Labor
Statistics within LaLJr, the Geological Survey
within Interior, and the Federal Aviation Admin-
istration within DOT is expected to account for

these levels.

AGENCIES

Of the four leading agencies, DOD has shown

the largest relative increase during the

1962-72 decade, having more than quadrupled

its total. In comparison, Commerce obligations
nearly tripled, while the Interior total almost
doubled. USDA had the smallest absolute and

relative increase, its data collection obligations
rising by about ole-half between 1962 and
1972.

Commerce has had the largest program

throughout the 1962-72 period. From 1962 to
1968, this agency accounted for approximately
40 percent of the total. In 1964 its share in-
creased to 47 percent, and then to 57 percent
in 1970. The share is expected to be about 50
percent in 1971 and 1972.

The newly organized NOAA is expected to ac-

count for four-fifths of the Commerce total in

1972, and 40 percent of the all-agency total.

Its chief component is the former Environ-
mental Science Services Administration (ESSA).

NOAP collects natural phenomena data used

for weather forecasting, flood and navigation

GENERAL-PURPOSE SCIENTIFIC DATA

Federal obligations for collection of
general-purpose scientific data, by agency,
FY 1962-1972 (est.)

(Whom of dollars)
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control, pollution checks, mapping, and other

activities.

e The Census Bureau accounts for the remaining

Commerce obligations. Census gathers data on

industry, agriculture, transportation, construc-
tion and housing, population, and other social

phenomena.

Since 1965 DOD has reported the second larg-

est data collection effort. The Navy accounts for
more than 90 percent of the DOD total, and the
Army Corps of Engineers makes up the re-
mainder.

Navy data collection activities cover hydro-
graphic, oceanographic, and aeronautical in-

formation collected by ships, airplanes, satel-

lites, and buoys.
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For Interior, currently the third agency in size
of effort, approximately 90 percent of the ob-
ligations are represented by one subdivision,
the Geological Survey. This subdivision's data
collection efforts relate to natural phenomena
data covering (1) the preparation of topo-
graphic, geologic, and hydrologic maps, (2) an
inventory of national water resources and wa-
ter problem areas, and (3) the classification of
Federal lands as to their mineral and water-
power potential.

Within USDA, fourth agency in size of obliga-
tions, the Soil Conservation Service and the
Statistical Reporting Service conduct virtually
all the department's data collection programs.
These cover soil and snow surveys, plant adapt-
ability testing, land use, crop production, value
of farm commodities and livestock, and other
agricultural statistics.

Four other agency subdivisions (Labor's Bureau
of Labor Statistics, HEW's Health Servic,_is and
Mental Health Administration, DDT's Federal
Aviation Administration and U.S. Coast Guard)
support important scientific data collection ef-
forts. Their combined share of the Fedoral total
rose from 9 percent in 1970 to an estimated
13 percent for 1972.

TYPES OF DATA

About 70 percent of the Federal data collection
effort has been in the natural phenomena area
throughout the 1962-72 decade, with the ex .
ception of 1970 and 1971.

Social phenomena has accounted for the re-
maining portion. The share reached high points
of 44 percent and 36 percent, respectively, in
1970 and 1971 as a result of costs of pro-
grams carried out by the Bureau of the Census,
all of which are classified as social phenomena.

64
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Federal obligations for collection of
general-purpose scientific data, by type of data,
FY 1962.1972 (est)
(Mnions of doh's)
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SOURCE: National !icianc Foundation

Natural phenomena data are concerned with
the engineering, environmental, life, mathe-
maiical, physical, and psychological sciences.
Examples of activities under this heading are
precipitation and other weather phenomena
studies, stream flow and temperature measure-
ments, soil and snowpack observations, topo-
graphic and oceanographic mapping work.

Social phenomena data ore of a socioeconomic
nature and include population i.Ind demographic
statistics, employment characteristics, indus-
trial and agricu!tural production data, or crime
statistics.
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Federal obligations for collection of
general-purpoie scientific data, by type of data,
FY 1962-1972 (est.)
(Millions of dollars)
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Natural phenomena data are concerned with
the engineering, environr..mtal, life, mathe-
matical, physical, and psychological sciences.
Examples of activities under this heading are
precipitation and other weather phenomena
studies, stream flow and temperature measure-
ments, soil and snowpack observations, topo .
graphic and oceanographic mapping work.

Social phenomena data are of a socioeconomic
nature and include population and demographic
statistics, employment characteristics, indus-
trial and agricultural production data, or crime
statistics.

Many more agencies report obligations for so-
cial phenomena data than for natural phenom-
ena. Nineteen agencies reported funds for
social phenomena in 1971, compared with 9
for natural phenomena.

However, the collection of natural phenomena
data is gererally more expensive because it
involves complex and costly equipmentair-
craft, ships, earth satellites, and oceanographic
instrumentsand collection takes place over
a wide geographic area.

Social phenomena data, in contrast, are usu-
ally gathered through mail surveys, reports,
compilations of operating records, and other
less expensive methods.

ACTIVITIES

Throughout the 1962-72 decade, the distribu-
tion of data-collection funds by category of
activity2 has changed relatively little.

From 58 percent to 72 percent of the obliga-
tion total has gone for category 1 (gathering,
processing, and collating) activities. The 1970
high primarily reflects the increased data tol-
lection activities for the 1970 decennial census.

Category 4 (equipment) in the current period
accounts for the second highest share of total
funds (11 percent to 12 percent), but its share
has dropped since 1967 and 1968 when it
was 18 percent to 19 percent. This change is
due largely to reductions in equipment funding
by NOAA (formerly ESSA).

2 The four categories of activity cover the processes involved
in obtaining the data and making them available to the various
users. Data are first gathered, processed, and collated (category
1) before any analysis (cateory 2) can be made. Then the data
may be published (category 3) for use by any of the var;ous
organizations or individuals who have need for them. Category 4
(equipment) covers the procurement or rental of equipment uied
in the gathering, processing, or collating of the data. Thia four
categories are not involved in every agency's general-purpose
3cientific data collection activities. Some agenea, particularly
those that concentrate on sortial phenomena data, do not use
equipment in the gathering of the data, and others may make
no analysis of the collected data.



Federal obligations for collection of
general-purpose scientific data, by activity,
FY 1962-1972 (est.)
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Equipment accounts for a greater share of
funds under natural phenomena than social
phenomena because of the need for expensive
data collection apparatus such as ships, satel-
lites, afrcraft, and specialized instrumentation
in the measuring of natural phenomena.

Conversely, the category of ge.thering, process-
ing, and colldting statistics accounts for a

greater share of social phenomena funds than
of natursi phenomena funds.

Analysis (category 2) is currently third in size
of total funding after equipment. The share of
social phenomena funds allotted to analysis in
197f,' and 1971 was smaller than in previous
years, not because of decreased funding but
because the gathering, processing, and collat-
ing occasioned by the decennial census in-

creased the share for category 1 relative to
other categories.

Federal obligations for collection of
general-purpose scjentlfic data, by activity
and type of data, FY 1971 (est.)
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In 1971 publication (category 3) is the fourth
In size of funding. Approximately 88 percent
of the support for this category was provided by
three agency subdivisions--NOAA, the Navy,
and the Geological SurvPyall of whose pro-
grams dealt with natural phenomena.

(For detailed data on this section see appendix tables E-1

through E-6.)



In 1971 publication (category 3) is thq fourth
in size of funding. Approximately 88 percent
of the support for this category was provided by
three agency subdivisionsNOAA, tne Navy,

and tne Geo log:cal Surveyall of whose pro-
grams dealt with natural phenomena.

(For detaiied data on this section see appendix tables E-1

through E-6.)
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APPENDIX A

technical notes
These technical notes deal with scope and method, ad-

justments in data, definitions, changes in reporting, limi-
tations of data, relation to other reports, and sources.
The definitions and reporting requirements are unchanged
from the preceding issue of the Federal Funds series.
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SCOPE AND METHOD

This report is organized in three parts: part I is con-
cerned with Federal funds for research, development, and
R&D plant; part II reports on funds for activities con-
nected with the collection and dissemination of scientific
and technical information; and part III covers funds obli-
gated for the collection of general-purpose scientific data.

The statistical data contained in this report were re-
ceived from Federal agencies during March-May 1971 in
response fo a questionnaire formulated and distributed by
the Foundation in December 1970. lhe Foundation's staff
assisted the agency respondents in the interpretation of
the survey's concepts and definitions and evaluated the
responses for clarity and consistency. The ultimate de-
cisions on classification of activities and the amounts
reported, however, were made by the responding agen-
cies. The narrative text, on the other hand, represents the
Foundation's interpretation of the statistical and descrip-
tive material submitted by the respondents.

With the exception of AEC and NASA, the data received
from the agencies were in terms of obligations and ex-
penditures incurred, or expected to be incurred, regard-
less of when the funds were appropriated or whether they
were identified in the respondent's budget specifically for
scientific activities. AEC's data for research and develop-
ment were reported in terms of accrued costs, while the
R&D plant transactions were reported in terms of obliga-
tions. NASA reported its 1970 transactions in terms of
obligations incurred, while the 1971 and 1972 transac-
tions are in terms of the "budget plan," which approxi-
mates obligations.

The data appearing in this report reconcile with data
included in "Special Analysis R, Federal Reseamti at\d
Development Programs," in The Budget of the United
States Government, Fiscal Year 1972. This report is,
however, a later and more detailed analysis of the sci-
ence portion of the budget presented by the President
to Congress in January 1971. (See Relation to Other
Reports, p. 73 for further explanation.) The data for
1972 appearing in this report do not reflect subsequent
appropriation and apportionment action that have af-
fected The Budget, 1972. The actual effects of these
subsequent appropriations and reprogramming actions on
1972 obhgations will be reflected in next year's report.

ADJUSTMENTS IN THE DATA

In general, obligations for the three scientific activities
covered in this report were separately identified by the
responding departments and independent agencies. How-
ever, two departments with large R&D programs and many
extramural contractsDOD and HEW (NIH)had diffi-
culty in identifying scientific and technical information
activities separately from research and development. This
has resulted in reporting by these agencies of the same
obligations both as research and development and as
scientific and technical information.

Hence, approximately one-third of total obligations for
scientific and technical inforrnation (STINFO) Activities

(in catc
as rese
0.8 per
and de
informa
system!
4) is b
properi;
(appenc

TABLE
1.3 01
RESE

Tot!

De_partr
De.pai
Meow
Depai
Defer

Departr
and
tutes

The cr
and inforr

In orde
developm,
of fundin,
support 0

report.

TABLE
OPME
FORM
TIFIC

Adjustei
tivitie

1. Rese.
R&i

Rese.
R&i

Scien
mai
rep

2. Scien
mai

Scien
mai

R&D
act'

3. Cipher
scw
porl

NOTE: I



PENDIX A

otes
method, ad-
porting, limi-
Ind sources.
e unchanged
ds series.

SCOPE AND METHOD

This report is organized in three parts: part I is con-
cerned with Federal funds for research, development, and
R&D plant; part ll reports on funds for activities con-
nected with the collection and dissemination of scientific
and technical information; and part III covers funds obli-
gated for the collection of general-purpose scientific data.

TIr statistical data contained in this report were re-
ceived from Federal agencies during March-May 1971 in
response to a questionnaire formulated and distributed by
the Foundation in December 1970. The Foundation's staff
assisted the agency respondents h the interpretation of
the survey's concepts and definitions and evaluated the
responses for clarity and consistency. The ultimate de-
cisions on classification of activities and the amounts
reported, however, were made by the responding agen-
cies. The narrative text, on the other hand, represents the
Foundation's interpretation of the statistical and descrip-
tive material submitted by the respondents.

With the exception of AEC and NASA, the data received
from the agencies were in terms of obligations and ex-
penditures incurred, or expected to be incurred, regard-
less of when the funds were appropriated or whether they
were identified in the respondent's budget specifically for
scientific activities. AEC's data for research and develop-
ment ware reported in terms of accrued costs, while the
R&D plant transactions were reported in terms of obliga-
tions. NASA reported its 1970 transactions in terms of
obligations incurred, while the 1971 and 1972 transac-
tions are in terms of the "budget plan," which approxi-
mates obligations.

The data appearing in this report reconcile with data
included in "Special Analysis R, Federal Research and
Development Programs," in The Budget of the United
States Government, Fiscal Year 1972. This report is,
however, a later and more detailed analysis of the sci-
,ance portion of the budget presented by the President
to Congress in January 1971. (See Relation to Other
Reports, p. 73 for further explanation.) The data for
1972 appearing in this report do not reflect subsequent
appropriation and apportionment action that have af-
fected The Budget, 1972. The actual effects of these
subsequent appropriations and reprogramming actions on
1972 obligations will be reflected in next year's report.

ADJUSTMENTS IN THE DATA

In general, obligations for the three scientific activities
covered in this report were separately identified by the
responding departments and independent agencies. How-
ever, two departments with large R&D programs and many
extramural contracts-DOD end HEW (NIH)-had diffi-
culty in identifying scientific and technical information
activities separately from research and development. This
has resulted in reporting by these agencies of the same
obligations both as research and development and as
scientific and technical information.

Hence, approximately one-third of total obligations for
scientific and technical information (STINFO) Activities

(in categories 1, 2, and 3) were also reported in 1970-72
as iesearch and development. These funds amounted to
0.8 percent of the total Federal obligations for research
and development. Since research and development in
information sciences, documentation and information
systems, and techniques arid devices (STINFO category
4) is by definition an R&D activity, these functions are
properly included in part I by all reporting agencies
(appendix table A-1).

TABLE A-1. OBLIGATIONS REPORTED BOTH FC CATEGORIES
1-3 OF SCIENTIFIC AND TECHNICAL INFORMAYION A AND fOR
RESEARCH AND DEVELOPMENT

(Millions of dollars)

Agency
Actual Estimates

1970 1971 1 1972

Total $1Z3.4 $121.4 I $120.4

Department of Defense 112.1 109.8 108.8
Department of the Army 67.4 68.4 68.2
Dopartment of the Navy 13.5 13.6 14.1
DepArtment the Air Force 16.9 15.3 13,7
Defense Agencies 14.3 12.5 12.8

Department of Health. Education,
and Welfare-National Insti-
tutes of Health 1L 3 11.6 1L6

I The catepries are (I) publication and distribution; (2) documentation, referbnce,
and information services; and (3) symposia and audiovisual media.

In order to obtain data representing only research and
development, appendix table A-2 eliminates the cverlaps
of funding and shows the net totais of obligations for
support of the three scientific activities covered in this
report.

TABLE A-2. ADJUSTED OBLIGATIONS FOR RESEARCH, DEVEL-
OPMENT AND R&D PLANT; SCIENTIFIC AND TECHNICAL IN-
FORMATION; AND COLLECTION OF GENERAL-PURPOSE SCIEN-
TIFIC DATA

(Millions of dollars)

Activity
Actual I Estimates

1970 1971 1972

Adjusted total, three scientific ac-
tivities $16,605.5 $16,783.6 $18,004.8

1. Research, development, and
R&D plant, adjusted total 15,730.9 15,924,9 17,129.4

Research, development, and
R&D plant (as reported) 15,854.3 16,046.3 17,249.4

Scientific and technical infor-
mation (categories 1-3) also
reported as R&D -123.4 -121.4 -120.4

2. Scientific and technical infor-
mation, adjusted total 324.7 332.9 338.6

Scientific and technical infor-
mation (as reported) 386.8 400.4 413.0

R&D included in information
activities (category 4) -62.1 -67.5 -74.4

3. Collection of general-purpose
scientific data, total (as re-
ported) 549.9 525 8 536.8

NOTE: Detail may not add to totals because of rounding.



DEFINITIONS

The definitions are presented to correspond with the
three parts of the report. Some definitions in part I are
also applicable to parts II and Ill. The definitions are
essentially unchanged from prior issues of the Federal

Funds series.

Part I. Research, Development, and R&D Plant

(1) RESEARCH, DEVELOPMENT, AND R&D PLANT

This term includes all direct, indirect, incidental, or
related costs resulting from or necessary to reseerch,
development, and R&D plant, regardless of whether the
research and development are pertormed by a Federal
agency (intramural) or performed by private individuals
and organizations under grant or contract (extramural).
Research and development exclude routine product test-
ing, quality control, mapping and surveys, collection of
general-purpose statistics, experimental production, and
activities concerned primarily with the dissemination of
scientific information and the training of scientific
manpower.

a. Research is systematic, intensive study directed to-
ward fuller scientific knowladge or understanding of the
subject studied. Research may be classified as either
basic or applied.

In basic research the investigator is concerned primar-
ily with gaining a fuller knowledge or understanding of
the subject under study.

In applied research the investigator is primarily inter-
ested in a practical use of the knowledge or under-
standing for the purpose of meeting a recognized need.

b. Development is systematic use of the knowledge
and understanding gained from research, directed to-
ward the production of useful materials, devices, systems,
or methods, including design and development of proto-
types and processes. It excludes quality control, routine
product testing, and production.

c. R&D plant (or R&D faCilities and sixed equipment,
such as reactors, wind tunnels, and radio telescopes) in-
cludes acquNtion of, construction of, major repairs to,
or alterations in structures, works, equipment, facilities,
or land, for usa in R&D activities at Federal or non-
Federal installations. Excluded from the R&D plant cate-
gory are expendable equipment and office furniture and
equipment. Obligations for foreign R&D plant are limited
to Federal funds for facilities located abroad and used in
support of foreign research and development.

(2) OBLIGATIONS AND EXPENDITURES

a. Obligations represent the amounts for orders placed,
contracts awarded, services received, and similar trans-
actions during a given period, regardless of when the
funds were appropriated and when future payment of
money is required.

b. Expenditures represent the amounts for checks is-
sued and cash payments made during a given period,
regardless of when the funds were appropriated.

For those agencies operating on a cost-type budget,
accrued expenditures and costs are reported instead of
obligations. Accrued expenditures represent all costs
accrued during the reporting period except those subject
to reimbursement from other agencies. The information
on expenditures represents net cash payments for re-
search, development, and R&D plant, exclusive of any
receipts of the agency for those purposes.

The obligations and expenditures repty-ted cover all
transactions from all funds available to the agency from
direct appropriations, trust funds or special account re-
ceipts, corporate income, or other sources, including
funds appropriated to the President that an agency re-
ceived or expects to receive. The amounts reported for
each year reflect obligations and expenditures for that
year regardless of when the funds were originally author-
ized or received and regardless of whether they were
appropriated, received, or identified ie., the agency's
budget specifically for research, development, or R&D
plant.

An agency making a transfer of funds to another
agency includes such transfers in :ts report of obligations
and expenditures. The receiving agency does not report,
for purposes of this survey, on funds transferred to it
from another agency. Similarly, a subdivision of an
agency that transfers funds to another subdivision viithin
its own agency reports such obligations or expenditures.

Obligations and expenditures for work performed in
d.Oreign countries include funds directly available to
Federal agencies and special foreign currencies separately
appropriated. (The latter currencies are derived largely
from provisions of Public Law 480, 1954, as amended.)

(3) COST COVERAGE

Funds reported for research and development refect
full costs. In addition to costs of specific R&D projects,
the applicable overhead costs are also included. The
amounts reported include the costs of planning and ad-
ministering R&D programs, laboratory overhead, pay of
military personnel, and departmental administration.

(4) FISCAL YEAR

The fiscal year is the Government accounting period
beginning July 1 of one yoar and ending June 30 of the
following calendar year; th,,s, fiscal year 1972 began on
July 1, 1971, and will end June 30, 1972.

(5) AGENCY

An agency is an organization of the Federal Govern-
meht whose principal executive officer reports to the
Prasident. The one exception is the Library of Congress,
which is also included in this survey. The term subdi-
vision refers to any major organizational unit of a report-
ing agency, such as a bureau, division, office, or service.
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b. Expenditures represent the amounts for checks is-
sued and cash payments made during a given period,
regardless of when the funds were appropriated.

For those agencies operating on a cost-type budget,
accrued expenditures and costs are reported instead of
obligations. Accrued expenditures represent all costs
accrued during the reporting period except those subject
to reimbursement from other agencies. The information
on expenditures represents net cash payments for re-
search, development, and R&D plant, exclusive of any
receipts of the agency for those purposes.

The obligations and expenditures reported cover all
transactions from all funds available to the agency from
direct appropriations, trust funds or special account re-
ceipts, corporate income, or other sources, including
funds appropriated to the President that an agency re-

ceived or expects to receive. The amounts reported for
each year reflect obligations and expenditures for that
year regardless of when the funds were originally author-
ized or received and regardless of whether they were
appropriated, received, or identified in the agency's
budget specifically for research, development, or R&D

plant.

An agency making a transfer of funds to another
agency includes such transfers in its report of obligations
and expenditures. The receiving agency does not report,
for purposes of this survey, on funds transferred to it
from another agency. Similarly, a subdivision of an
agency that transfers funds to another subdivision within
its own agency reports such obligations or expenditures.

Obligations and expenditures for work performed in
foreign countries include funds directly availabie to
Federal agencies arid special foreign currencies separately
appropriated. (The latter currencies are derived largely
from provisions of Public Law 480, 1954, as amended.)

(3) COST COVERAGE

Funds reported for research and development reflect
full costs. In addition to costs of specific R&D projects,
the e pplicable overhead costs are also included. The
amounts reported include the costs of planning and ad-
ministering R&D programs, laboratory overhead, pay of
military personnel, and departmental administration.

(4) FISCAL YEAR

The fiscal year is the Government accounting period
beginning July 1 of one year and ending June 30 of the
following calendar year: thus, fiscal year 1972 began on
July 1, 1971, and will end June 30, 1972.

(5) AGENCY

An agency is an organization of the Federal Govern-
ment whose principal executive officer reports to the
President. The one exception is the Library of Congress,
which is also included in this survey. The term subdi-
vision refers to any major organizational unit of a report-
ing agency, such as a bureau, division, office, or service.

TECHNICAL NOTES

(6) PERFORMERS

Performers are either intramural organizations accom-

plishing operating functions or extrarnural organizations
or persons receiving support or providing services as a
result of a contract or grant.

a. Intramural performers are the agencies of the Fed-
eral Government. Their work is carried on directly by
their own personnel. Obligations reported under this
category are for activities performed or to be performed
by the reporting agency itself, or are funds that this
agency transfers to another Federal egency to have its
activities performed for it. However, the ultimate per-former.must be a Federal agency. It the ultimate per-
former is not a Federal agency, the funds so transferred
are reported by the transferring agency under the ap-
propriate extramural performer (industrial firms, uni-

versities and colleges, other nonprofit institutions), Intra-
mural performance includes the costs of supplies and
equipment, essentially of an "off-the-shelf" nature, which
are procured for use in intramural research and develop-
ment. Also included as part of the intramural perform-
ance total are the expenses of Federal personnel engaged
in planning and administering intramural and extramural
R&D programs.

b. Extramural performers are ail organizations outside
the Federal complex whir.!, perform with Federal funds
under contract or grant. Only costs of actual extramural
performance are reported. The costs of extramurally pro-
cured "off-the-shelf" supplies and equipment required
to support intramural research and development are
reported as part of the costs of intramural performance.
For example, the purchase from an extramural source
of a launch vehicle which is operational, i.e., has gone
beyond the development or prototype stage, and which
is used in an intramural Federal installation for the
performance of research and development, is reported
as part of the cost of intramural research and develop-
ment, Extramural performers are identified as follows:

(i) Industrial firms are those organizations that may
legally distribute net earnings to individuals or to other
organizations.

(ii) Universities and colleges are institutiods engaged
primarily in providing resident instruction for at least
a 2-year program above the secondary school level.
Included are colleges of liberal arts; schools of arts and
sciences; professional schools, such as in engineering
and medicine, including affiliated hospitals; associated
research institutes; and agricultural experiment sta-

tions.

(iii) Other nonprofit institutions are private organiza-
tions other than educational institutions, no part of
whose net earnings inure to the benefit of a private
stockholder or individual, and other private organiza-
tions organized for the exclusive purpose of turning
over their entire net earnings to such nonprofit or-
ganizations.
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(iv) Federally Funded Research and Development
Centers are R&D-performing organizations exclusively
or substantially financed by the Federal Government
that are supported by the Federal Government either
to meet a particular R&D objective or, in some in-
stances, to provide major facilities at universities for
research and associated training purposes. Each center
is administered by one of the above extramural per-
formers.

In general, all of the following qualification criteria
are met by an institutional unit before it is included
in the Federally Funded Research and Development
Centers category: 1) its primary activities include one
or more of the following: basic research, applied re-
search, development, or management of research and
development (specifically excluded are organizations
engaged primarily in routine quality control and test-
ing, routine service activities, production, mapping and
surveys, and information dissemination); 2) it is a
separate operational unit within the parent organiza-
tion or is organized as a separately incorporated
organization; 3) it performs actual research and de-
velopment or R&D management either upon direct re-
quest of the Federal Government or under a broad
charter from the Federal Government, but in either
case under the direct rnonitorship of the Federal Gov-
ernment; 4) it receives its major financial support (70
percent or more) from the Federal Government, usually
from one agency; 5) it has or is expected to have a
long-term relationship with its sponsoring agency
(about 5 years or more), as evidenced by specific
obligations assumed by it and the agency; 6) most or
all of its facilities are owned or are funded for in the
contract with the Feaeral Government; and 7) it has
an average annual budget (opemting and capital
equipment) of at least $500,000.

(v) Foreign performers are confined to foreign citi-
zens, orgar ations, or goveinments, as well as inter-
national organizations, such as NATO, UNESCO, WHO,
performing work abroad financed by the Federal Gov-
ernment. Excluded are payments to U.S. agencies,
organizations, or citizens performing research and
development abroad for the Federal Go ,ernment. (The
survey objectives do not seek information on "off-
shore" payment.) Also excluded are payments to tor-
eign scientists performing in the United States.

(vi) Other performers include all other miscellane-
ous performers not covered in the foregoing categories,
e.g., State and local governments and private indi-
viduals.

(7) FIELDS OF SCIENCE

The fields of science in this survey are divided into
eight broad field categories, most of them consisting of
a number of detailed fields. The broad fields are life
sciences, psychology, physical sciences, environmental
sciences, mathematics, engineering, social sciences, and
other sciences not elsewhere classified. The following
listing presents the fields grouped under each of the
broad fields, together with illustrative disciplines.
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a. Life sciences consist of the biological, clinical medi-
cal, other medical sciences, and life sciences not else-
where classified.

Life sciences include the following disciplines:

Anatomy; animal sciences; bacteriology; biochemistry; biogeogra,
phy; biological oceanography; biophysics; dentistry; ecology;
embryology; entomology; evolutionary biology; genetics; immu-
nology; internal medicine; microbiology; neurology; nutrition and
metabolism; opthalmology; parasitology; pathology; pharma-
cology; pharmacy; physical anthropology; physical medicine and
rehabilitation; physiology; plant sciences; podiatry; prevernive
medicine and public health; psychiatry; radiobiology; radiology;
surgery; systematics; veterinary medicine.

Research in some of these disciplines may be classed
as biological, clinical medical, or other medical, depend-
ing upon the nature of the particular project.

Biological sciences are those which, apart from the
clinical medical and other medical sciences as defined
below, deal with the origin, development, structure, func-
tion, and interaction of living things.

Clinical medical sciences are concerned with the study
of the pathogenesis, diagnosis, or therapy of a particular
disear,e or abnormal condition in living human subjects
under controlled conditions.

Other medical sciences are concerned with studies of
the causes, effects, prevention, or control of abnormal
conditions in man or in his environment as they relate
to health, ecept for the clinical aspects as defined
above.

Life sciences, nec

b. PSYCHOLOGY deals with behavior, mental processes,
and individual and group characteristics and abilities
Psychology is divided into three categories: biologic,' as
pects, social aspects, and psychologica sciences not else-
where classified. Examples of the Jisciplines under each
of these fields are:

Biological aspects:
experimental psychology; animal behavior; clinical psychology;comparative psychology; ethology.

Social aspects:
sochl psychology; educational, personnel, vocational psychologyend testing; industrial and engineering psychology; developmentand personality.

Psychological sciences, nec 1

c. PHYSICAL SCIENCES are concerned with the under-
standing of the material universe and its phenomena.
They comprise the fields of astronomy, chemistry, phys-
ics, and physical sciences not elsewhere classified.
Examples of the disciplines under each of these fields
are:

Astronomy:
laboratory astrophysics; optical astronomy; radio astronomy; theo .
retical astrophysics; X-ray, Gamma.ray, neutrino astronomy.

Chemistry:
inorganic; organo.metallic; organic; physical.

Physics:
acoustit.c; atomic and molecular; condensed matter; elementary
particles; nuclear structure; optics; plasma.
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a. Life sciences consist of the biological, clinical medi-
cal, other medical sciences, and life sciences not else-
where classified.

Life sciences include the following disciplines:

Anatomy; animal sciences; bacteriology; biochemistry; biogeogra-
phy; biological oceanography; biophysics; dentistry; ecology;
embryology; entomology; evolutionary biology; genetics; immu-
nology; internal medicine; microbiology; neurology; nutrition and
metabolism; opthalrnology; parasitology; pathology; pharma-
cology; pharmacy; pt jsical anthropology; physical medicine and
rehabilitation; physiology; plant sciences; podiatry; prevehtive
medicine and public health; psychiatry; radiobiology; radiology;
surgery; systematics; veterinary medicine.

Research in some of these disciplines may be classed
as biological, clinical medical, or other medical, depend-
ing upon the nature of the particular project.

Biological sciences are those which, apart from the
clinical medical and other medical sciences as defined
below, deal with the origin, development, structure, func-
tion, and interaction of living things.

clinical medical sciences are concerned with the study
of the pathogenesis, diagnosis, or therapy of a particular
disease or abnormal condition in living human subjects
under controlled conditions.

Other medical sciences are concerned with studies of
the causes, effects, prevention, or control of abnormal
conditions in man or in his environment as they relate
to health, except for the clinical aspects as defined
above.

Life sciences, nec 1

b. PSYCHOLOGY deals with behavior, mental processes,
and individual and group characteristics and abilities
Psychology is divided into three categories: biological as
pects, sorlal aspects, and psychological sciences not else-
where classified. Examples of the disciplines under each
of these fitlds are:

Biological aspects:
experimental psychology; animal behavior; clinical psychology;
comparative psychology; ethology.

Social aspects:
social psychology; educational, personnel, vocational psychology
and testing; industrial and engineering psychology; development
ano personality.

Psychological sciences, nec 1

c. PHYSICAL SCIENCES are concerned with the under-
standing of the material universe and its phenomena.
They comprise the fields of astronomy, chemistry, phys-
ics, and physical sciences not elsewhere classified.
Examples of the disciplines under each of these fields
are:

Astronomy:
laboratory astrophysics; optical astronomy; radio astronomy; theo-
retical astrophysics; X-ray, Gamma-ray, neutrino astronomy.

Chemistry:
inorganic; organo-metallic; organic; physical.

Physics:
acoustics; atomic and mo'acular; condensed matter; elementary
particles; nuclear structure; optics; plasma.

Physical sciences, nec 1

d. ENVIRONMENTAL SCIENCES (terrestrial and extra-
terrestrial) are concerned with the gross nonbiological
properties of tha areas of the solar system whicii directly
or indirectly affect man's survival and welfare; they
comprise the fields of atmospheric sciences, geological
sciences, oceanography, and environmental sciences not
elsewhere classified. Obligations for oceanography are
confined to studies supporting physical oceanography.
Studies pertaining to life in the sea, or other bodies of
water, are reported as support of biology. Support of ship
werations is. .vhere appropriate, prorated between physi-
cal and biologica' oceanography. Examples of the
disciplines under ach of these fields are:

Atmospheric sciences:
aeronomy; solar; weatire: nioC:fication; extraterrestrial atmos-pheres; meteorology.

Geological sciences:
engineering geophysics; general geology; gac...:esy and gravity;
geomagnetism; hydrology; inorganic geochemistry; isotopic geo.
chemistry; organic geochemistry; laboratory geophysics; paleomag-
netism; paleontology; physical geography and cartography; seis-mology; soil sciences.

Oceanography:
chemical oceanography; geological oceanography; Physicat ocean.ography; marine geophysics.

Environmental sciences, nec 1

e. MATHEMATICS employs logical reasoning with the
aid of symbols and is concerned with the development of
methods of operation employing such symbols. Exam-
ples of mathematical disciplines are:

algebra; analysis; applied mathematics; computer science; foun-
dations and logic; geometry; numerical analysis; statistics; topol-
ogy.

f. ENGINEERING is concerned with studies directed to-
ward developing engineering principles or toward making
specific scientific principles usable in engineering prac-
tice. Engineering is divided into eight fields: aeronauti-
cal, astronautical, chemical, civil, electrical, mechanical,
metallurgy and materials, and engineering not elsewhere
classified. Examples of disciplines under each of these
fields are:

Aeronautical:
aerodynamics.

Astronautical:
aerospace; space technology.

Chemical:
netroleum; petroleum refining; process.

Civil:
architectural; hydraulic; hydrologic; marine; sanitary and environ-
mental; structural; transportation.

Electrical:
communication; electronic power.

Mechanical:
engineering mechanics.
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Metallurgy and Materials:
ceramic; mining; textile; welding.

Engineering, nec 1
agricultural; industrial and management; nuclear; ocean enga,
neering; systems.

g. SOCIAL SCIENCES are directed toward an under-
standing of the behavior of social institutions and
groups and of individuals as members of a group. These
include anthropology, economics, history, linguistics,
political science, sociology, and social sciences not else-
where classified. Examples of the disciplines under the
fields of social science are:

Anthi opology:
archaeology; cultural and personality; social and ethnology; ap-
plied anthropology.

Economics:
econometrics and economic statistics; history of economic
thought; international economics; industrial, labor and agricul-
tural economics; macroeconomics; microeconomics; public fi-
nance and fiscal policy; theory; economic systems and develop-
ment.

History:
cultural; political; social; history and philosophy of science.

Linguistics:
anthropological-archaeological; computational; psycholinguistics;
sociolinguistics.

Political science:
area or regional studies; comparative government; history of
political ideas; international relations and law; national political
and legal systems; political theory; public administration.

Sociology:
comparative and historical; complex organizations; culture and
social structure; demography; gmup interactions; social problems
and sociai welfare; sociological theory.

Social sciences, nec 1
research in law and education not elsewhere classified; socioeco-
nomir; geography.

h. OTHER SCIENCES not elsewhere classified. Includes
multidisciplinary and interdisciplinary projects that can-
not be classified within one of the above broad fieids of
science.

(8) GEOGrtAPHIC DISTRIBUTION OF 1970 R&D OBLI-
C.:ATI( NS

a. Ten agencies participated in the survey on the geo-
graphic distribution of obligations for research and devel-
opment and R&D plant. These 10 respondents a ;counted
for 98 percent of total Federal R&D and R&D plant
obligations in 1970. The respondents were the Depart-
ments of Agriculture, Commerce, Defense, the Interior,
Transportation, and Health, Education, and Welfare; the
Atomic Energy Commission; the National Aeronautics and
Space Administration; the Vational Science Foundation;
and the Office of Economic Opportunity.

I Not elsewhere classified. Includes multidisciplinary projects
wi.hin the broad field and single-disciplinary projects for which
a separate field has not been assigned.

b. Data for 1970 were requested in terms of the prin-
cipal location (State or outlying area) where the work
was performed by the prime contractor, grantee, or irtra-
mural organization. Where this information was not avail-
able in their records, the respondents were asked to
assign the obligations to the State, outlying area, etc.
where the prime contractor, grantee, or intramural or- Publication
ganization was located, performed aft
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c. Obligations were reported for research and devel-
opment as a combined amount.

d. Specifically cmitted from the survey were R&D obli-
gations to foreign performers and obligations for R&D
plant used in support of foreign performers.

e. In addition to obtaining data on a prime contractor
or grantee basis, the survey requested information on the
geographic distribution of 1970 first-tier subcontracting
under each new and contim.:ing prime contract or grant
for which $20 million or more was obligated in 1970.

Part II. Scientific and Technical Information

Scientific and technical information consists of knowl-
edge or data resulting from the conduct of research and
development, or knowledge of data required for organiz-
ing, administering, or performing research and develop-
ment. It encompasses any information in recorded or
other communicable form which presents the status,
progress, or results of research and development in sci-
ence or technology.

Exclusions:

(a) training costs for personnel engaged in scientific
and technical information activities;

(b) raw scientific and technical data that have not
been processed for use by scientific personnel engaged
in research and development (included in part I of this
survey);

(c) statistical and general-purpose data that are col-
lected and organized for other than specific use in re-
search and development (included in part III of this
survey);

(d) information that has been prepared primarily to
inform or instruct the general public or others below the
graduate or professional level of scientific activity.

Scientific and technical information activities include
all management, administrative, R&D, and operational
efforts directed to the planning, support, control, and
improvement of the functions or tasks that deal with the
acquisition, processing, handling, and communication of
scientific and technical. information. These may include
the acquisition, maintenance, or rental of special equip-
ment primarily for use in connection with scientific and
technical information activities.
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b. Data for 1970 were requested in terms of the prin-
cipal location (State or outlying area) where the work
was performed by the prime contractor, grantee, or intra-
mural organization. Where this information was not avail-
able in their records, the respondents were asked to
assign the obligations to the State, outlying area, etc.
where the prime contractor, grantee, or intramural or-
ganization was located.

c. Obligations were reported for research and devel-
opment as a combined amount.

d. Specifically omitted from the survey were R&D obli-
gations to foreign performers and obligations for R&D
plant used in support of foreign performers.

e. In addition to obtaining data on a prime contractor
or grantee basis, the survey requested information on the
geographic distribution of 1970 first-tier subcontracting
under each new and continuing prime contract or grant
for which $20 million or more was obligated in 1970.

Part II. Scientific and Technical Information

Scientific and technical information consists of knowl-
edge or data resulting from the conduct of research and
development, or knowledge of data required for organiz-
ing, administering, or performing research and develop-
ment. It encompasses any information in recorded or
other communicable form which presents the status,
progress, or results of research and development in sci-
ence or technology.

Exclusions:

(a) training costs for personnel engaged in scientific
and technical information activities;

raw scientific and technical data that have not
been processed for use by scientific personnel engaged
in research and development (included in part I of this
survey);

(c) statistical and general-purpose dath that are col-
lected and organized for other than specific use in re-
search and development (included in part III of this
.ilirvey);

(d) information that has been prepared primarily to
inform or instruct the general public or others below the
graLuate or professional level of scientific activity.

Scientific and technical information activities include
all management, administrative, R&D, and operational
efforts directed to the planning, support, control, and
improvement of the functions or tasks that deal with the
acquisition, processing, handling, and communication of
scientific and technical information. These may include
the acquisition, maintenance, or rental of special equip-
ment primarily for use in connection with scientific and
technical information activities.

TECHNICAL NOTES
Categories of Scientific and Technical Information Activity

(1) PUBLICATION AND DISTRIBUTION

a. Publication and distribution. This subcategory in-
cludes two activities.

Publication includes all document production tasks
performed after the author's manuscript or similar initial
recording of the information has been finished and lead-
ing to but not including initial issuance or distribution
of the finished document.'Examples of publication activi-
ties: evaluation of a manuscript or patent; professional
writing; technical or copy editing and revising not per-
formed by the author, abstractor, or bibliographer; tech-
nical drawing and artwork; preparation of final copy for
printing or other reproduction; also composing, type-
setting, proofreading, display, illustrating, photographing,
layout, makeup, printing, mimeographing, and photo-
duplicatio n.

These publication activities may be concerned with any
of the following: data compliations, proceedings of con-
ferences and symposia, specifications and manuals used
in the R&D process, technical reports, journal articles,
monographs, reviews, dissertations, summaries, abstracts,
bibliographies, indexts, special reports, patents, reference
books, and treatises.

Distribution includes functions related to the initial
transmission or dissemination of newly documented sci-
entific and technical information from source to user, for
example, mailing, shipping, and maintenance of controls.

Excluded from category 1 are professional efforts in-
volved in the compilation and preparation uf reference
documents or bibliographies. These activities are included
under category 2, below. Also excluded are audiovisual
aids, such as taped talks, slide presentations, and motion
picture films. These are included under category 1,

below.

b. Support of publications includes all page charges
paid out of Federal funds to primary journals; special
subscription arrangements to maintain primary journals;
and grants or contracts for publication and distribution
of journals, conference proceedings, monographs, or
textbooks.

(2) DOCUMENTATION, REFERENCE AND INFORMATION
SERVICES

a. Library and reference services include the acquisi-
tion, collection, exchange, loan, and storage of scientific
and technical documentary materials. These may be
books, periodicals, manuals, reports, and drawings, and
such reference sources as abstract journals, indexes, and
subject heading and title lists. This subcategrry irclucles
such activities as the organizing and proca ig o pci-

entific and technical documentary materials .i" i rk

may consist vf: indexing, coding, filing, sut,;Jc
ing, abstracting, announcing, listing, preparing bibl
raphies, reviewing, screening, documenting, and cati:.g
ing.
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This category includes rental or acquisition and main-
tenance of computers and other equipment and costs of
their operation. It includes special retrieval services pro-
vided in response to user needs (reprography, SDI, de-
mand bibliographies, etc.), sale and loan of documentary
materials, dissemination of documents via mail and per-
sonal visits, and liaison activities with users and other
information services.

Documentation centers, depositories, clearinghouses,
and libraries are included under this subcategory (a).

b. Specialized information center services (including
technical information analysis center services) cover the
collection, review, summarization, and evaluation of sci-
entific and technical info Illation and data in well-
defined, specialized fieids. They include advisory and
other user services. Specialized information centers may
be either discipline. or mission-oriented. The services of
these centers are distinguished from those of documen-
tation centers, clearinghouses, and libraries, whose func.
tions are primarily concerned with the handling of docu-
ments rather than with the technical information con-
tained in the documents.

c. Translations include all costs involved in the trans-
lation of documents and other materials from one lan-
guage to another in support of R&D activities; also the
purchase of foreign journals and other materials to be
translated.

(3) SYMPOSIA AND AUDIOVISUAL MEDIA

a. Symposia and technical meetings include all efforts
directed to planning, schet:uling, announcing, supporting,
sponsoring, conducting, and attending symposia, confer-
ences, and meeting; primarily concerned with dissem-
inating scientific and technical information. The travel
and subsistence of participants in such symposia, con-
ferences, and meetings are covered in these costs.

b. Audiovisual media and other forms of nonreading
communication refer to the costs of producing technical
and documentary motion picture films, slides, and photo-
graphs for R&D purposes, as well as audio and visual
aids, such as taped talks, television film, or visual
magnetic tape. This category also includes exhibits but
excludes media primarily intended for training or public
information purposes.

(4) RESEARCH AND DEVELOPMENT IN INFORMATION
SCIENCES, DOCUMENTATION AND INFORMATION
SYSTEMS, TECHNIQUES AND DEV:CES

This category includes the conduct and support of re-
search and development of new and nonconventional
methods, techniques, systems, and machines for improv-
ing scientific and technical information functions under
each of the other three categories. Such support would
include meetings related specifically to such R&D work.
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It also includes the conduct and support of studies an
surveys to identify broad and specific aspects of sciei
tific information problems. Examples of activities is

cluded under this category are: development and testin
of machines, devices, and techniques for storage an
retrieval of information and data; linguistics researc
focused on information processing; language and ma
chine translation; information theory; automata theor),
artificial intelligence; logic and switching theory; opera
tions or systems research on scientific and technica
information systems and processes; documentation c
document storage and retrieval; library science; networ
design; studies of subject classification and indexin
schemes; and studies of scientific and technical infoi
mation communication systems.

Also included under this category are applicable R&I
costs for improving, modernizing, and renovating currer
scientific and technical information, data, and commun
cation systems. Research and development condu Aed a
documentation centers, libraries, and specialized :nfoi
mation centers are included but not the costs associPtes
with establishing new centers or systems once past th,
development stage. As soon as a new system moves ou
of the experimental phase and into the operationa
phase, its costs are included under the appropriati
category and subcategory above (1, 2, or 3) and ni
longer under category 4.

Part III. Collection of General-Purpose Scientifk
Data

(1) GENERAL-PURPOSE SCIENTIFIC DATA

General-purpose scientific data are newly gatherec
statistics, observations, readings, specimens, and othel
facts obtained from such activities as surveys, field in
vestigations, laboratory analyses, and compilation 01

operating records. These data represent available infor
mation which separately or in combination with othei
information can be applied to useful, general scientific
purposes and are disseminated to a wide variety oi
users, including public agencies, the general public, ant
research investigators. They may have been collected
primarily for general-purpose use or derived from an
operating function. However, they are not data used
solely for internal operating purposes.

Exclusion. General-purpose scientific data are distin-
guished in this survey from data collected in the conduct
of research and development and from data gathered
for scientific and technical information activities. The
gathering of raw data primarily to further an R&D proj-
ect is an integral part of the R&D process. Research
on statistical survey methods and techniques is also
considered a part of research and development. As to
data collected as a part of scientific and technical in-
formation activities, these are distinguished from gen-
eral-purpose scientific data because they are either de-
rived from R&D activities or used in R&D activities
primarily by scientists and engineers.
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It also includes the conduct and support of studies and
surveys to identify broad and specific aspects of scien-
tific information problems. Examples of activities in-
cluded under this category are: devetopment and testing
of machines, devices, and techniques for storage and
retrieval of information and data; :inguistics research
focused on information processing; language and ma-
chine translation; information theory; automata theory;
artificial intelligence; logic and switching theory: opera-
tions or systems research on scientific and technical
information systems and processes; documentation or
document storage and retrieval; library science; network
design; studies of subject classification and indexing
schemes; and studies of scientific and technical infor-
mation communication systems.

Also included under this category are applicable R&D
costs for improving, modernizing, and renovating current
scientific and technical information, data, and communi-
cation systems. Research and development conducted at
documentation centers, libraries, and specialized infor-
mation centers are included but not the costs associated
with establishing new centers or systems once past the
development stage. As soon as a new system moves out
of the experimental phase and into the operational
phase, its costs are included under the appropriate
category and subcategory above (1, 2, or 3) and no
longer under category 4.

Part III. ZolIection of General-Purpose Scientific
Data

(1) GENERAL-PURPOSE SCIENTIFIC DATA

General-purpose scientific data are newly gathered
statistics, observations, readings, specimens, and other
facts obtained from such activities as surveys, field in-
vestigations, laboratory analyses, and compilation of
operating records, These data represent available infor-
mation which separately or in combination with other
information can be applied to useful, general scientific
purpos,.:s and are disseminated to a wide variety of
users, including public agencies, the general public, and
research inv&tigators. They may have been collected
primarily for general-purpose use or derived from an
operating function. However, they are not data used
solely for internal operating purposes.

Exclusion. General.purpose scientific data are distin-
guished in this survey from data collected in the conduct
of research and development and from data gathered
for scientific and technical information activities. The
gathering of raw data primarily to further an R&D proj-
ect is an integi al part of the R&D process. Research
on statistical survey methods and techniques is also
considered a part of research and development. As to
data collected as a part of scientific and technical in-
formation activities, these are distinguished from gen-
eral-purpose scientific data because they are either de-
rived from R&D activities or used in R&D activities
primarily by scientists and engineers.

(2) NATURAL AND SOCIAL PHENOMENA

The general-purpose scientific data pertain to two
phenomena:

(a) Natural Phenomena: data collected in the engi-
neering, environmental life, mathematical, physical and
psychological sciences. Examples are precipitation
measurements, tide and stream gauging, topographic
mapping, the determination of physical and chemical
constants, and the classification of entomological
specimens.

(b) Social Phenomena: data collected in the social
sciences. Examples are data concerned with population,
employment, industrial and agricultural production,
housing construction, education, crime, and other
socioeconomic phenomena.

(3) CATEGORIES OR GENERAL-PURPOSE SCIENTIFIC
DATA COLLECTION ACTIVITY

Gathering, Processing, anti Collating include the plan.
ning and preparation of questionnaires and the evalua-
tion of data for validity.

Analysis includes narrative discussion oi data relation-
ships and summarization of data for general use. Ex-
cluded is the analysis of scientific general-purpose data
in conjunction with R&D projects; such activity is con-
sidered a part of research and development.

Publication includes preparation of general-purpose
scientific data for publication or any other activities
which made data available to the general public, such
as preparati.:m of exhibits.

Equipment includes the procurement or rental of
equipment for gathering, processing, or collating data.

CHANGES IN REPORTING

Responses from the agencies in this survey, as in
the previous ones, reflect updating of estimates for the
last 2 years of the previous report. Such updating is
normal in the budgetary cycle. In addition, from time
to time, responses over the years have reflected reap-
praisals and revisions in classification of agencies' R&D
operations. When this has occurred, the National Science
Foundation has revised prior-year data to maintain con-
sistency and comparability with the most recent report-
ing. Since no statistical inquiry is free of problems of
concepts and definitions for the respondents, revisions
to improve the reportirg are encouraged by NSF.

No significant revisions in reporting were made for
the agencies in this present survey. However, historical
data in appendix tables C-92 through C-110 reflect
changes for 1968 and prior years made when revisions
in concept were introduced in previous surveys.



LIMITATIONS OF THE DATA

It is important to bear in mind that the data pre-
sented in this report are based upon the Federal budget.
The respondents have reconciled the data reported here
with amounts for scientific activities shown in The
Budget of the United States Government, Fiscal Year
1972. The amounts reported for each year indicate the
obligations or expenditures incurred, or expected to be
incurred, in that year, regardless of when the funds were
authorized or received by an agency and regardless of
whether the funds were identified in the agency's budget
specifically for research, development, R&D plant, sci-
entific and technical information, or collection of gen-
eral-purpose scientific data. Following the format of
Federal budgets, data are reported in 3-year cycles.

In this report, amounts for 1970 reflect transactions
of a completed fiscal year and thus ere "actual"
amounts. Data for 1971 and 1972 are based ori various
stages of the budget and planning cycles and conse-
quently are "estimates." Data for 1972, moreover, do
not reflect appropriation, apportionment, or allocation
decisions that took place subsequent to receipt by NSF
of data from the respondents. The text and statistical
tables for 1972, thus, are agency proposals to under-
take programs. Both 1971 and 1972 data are subject
to reprogramming and other administrative changes
instituted after publication of The Budget, 1972.

Aside from being estimates in budgetary terms, in a
broader sense all data reported concerning scientific
activities are estimates, and accounting precision can-
not be imputed to them. Quantification of research and
development is complicated by difficulties of classifying
abstract and dynamic activities. Agency records in most
cases do not classify agency scientific activities into
such categories as basic research, applied research,
and development. In addition, amounts for scientific
activities are usually not uniformly nor precisely identi-
fied in budgets of differen agencies. An element of
"best judgment" therefore is introduced when a res-
pondent classifies and identifies funds by character-of-
work categories. The same element of subjective judg-
ment also holds in categorizing a large interdisciplinary
research program by pimary field of science. Compen-
sating for such factors, however, is the fact that the
survey respondents, in general, are in agency subdivisions
that have participated in as many as 20 successive an-
nual surveys and have developed a genera! rationale for
using information available in their records to meet
the demands of the survey.

It should be mentioned that the Foundation encour-
ages respondents to revise their reporting practices
whenever necessary to impro,,1 accuracy. Such revisions
made by the agencies are then incorporated into the
"+"r; al data to maintain consistency and compare-

if the statistical series.

In some cases it has not been possible to report the
full cost of research and development. For example, the

headquarters costs of planning and administering R&D
programs of DOD and AEC are not included in these
reports because these agencies have indicated that it is
administratively impracticable to identify the amounts.

R&D plant data reported here are to some extent
understated because of the difficulty encountered by
some agencies in identifying and reporting this informa-
tion, particularly in the case of DOD and NASA. While
DOD reports obligations for R&D plant funded by its
construction appropriation, it is able to identify only
a small portion of the amount of R&D plant support
included in R&D contracts that were funded from its
RDT&E appropriation. NASA faces similar problems in
reporting R&D plant data.

In the area of scientific and technical information,
extramural obligations are limited to funds allocated for
grants arid contracts that are primarily for the support
of scientific and technical information activities. As in
prior volumes of this series, extramural funds for
information activities performed as a supplemental,
supporting service under grants or contracts primarily
for research and development have been excluded be-
cause it is usually not feasible for the respondent to
determine what portion of an R&D grant or contract
actually supports information activities, Some R&D
projects receive support from several agencies through
a number of grants and/or contracts, and in such
instances, related information activities may pertain to
the overall R&D project and may not be identifiable
under a particu'ar grant or contract.

RELATION TO OTHER REPORTS

(1) FEDERAL SUPPORT TO UNIVERSITIES AND COLLEGES

The Committee on Academic Science and Engineering
(CASE) of the Federal Council for Science and Tech-
nology prepares reports relating to Federal support of
academic science. Both the CASE and Federal Funds
reports provide data on Federal obligations for research
and development and for R&D plant to universities and
colleges and to university-administered Federally Funded
Research and Development Centers (FFRDC's). The CASE
report, however, is based on obligations of Federal agen-
cies to each individual academic institution, while the
Federal Funds report is concerned with obligations to
universities and colleges as a performer grow. :-urther,
the CASE study is based on reports of only 13 agencies
the Departments of Agriculture, Commerce, Defense,
Health, Education, and Welfare, Housing and Urban
Development the Interior, Labor, and Transportation;
the Atomic Energy Commission; the National Aeronautics
and Space Administration; the National Science Founda-
tion; the Agency for International Development; and the
Office of Economic Opportunitywhile Federal Funds is
composed of obligations of all agencies. (The 13 re .
spondents for CASE, however, account for 99 percent
of the Federal R&D total to universities and colleges
and virtually all obligations to university-administered
FFROC's.) In addition, the CASE report includes funds
for other ai.:tivities, such as science education and non .
science support.
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programs of DOD and AEC are not included in these
reports because these agencies have indicated that it is
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R&D plant data reported here are to some extent
understated because of the difficulty encountered by
some agencies in identifying and reporting this informa-
tion, particularly in the case of DOD and NASA. While
DOD reports obligations for R&D plant funded by its
construction appropriation, it is able to identify only
a small portion of the amount of R&D plant support
included in R&D contracts that were funded from its
RDT&E appropriation. NASA faces similar problems in
reporting R&D plant data.

In the area of scientific and technical information,
extramural obligations are limited to funds allocated for
grants and contracts that are primarily for the support
of scientific and technical information activities. As in
prior volumes of this series, extramural funds for
inf,,anation activities performed as a supplemental,
supporting service under grants or contracts primarily
for research and development have been excluded be-
cause it is usually not feasible for the respondent to
determine what portion of an R&D grant or contract
actually supports information activities. Some R&D
projects receive support from several agencies through
a number of grants and/or contracts, and in such
instances, related information activities may pertain to
the overall R&D project and may not be identifiable
under a particular grant or contract.

RELATION TO OTHER REPORTS

(1) FEDERAL SUPPORT TO UNIVERSITIES AND COLLEGES

The Committee on Academic Science and Engineering
(CASE) of the Fedeal Council for Science and Tech-
nology prepares reports relating to Federal support of
academic science. Both the CASE and Federal Funds
reports provide data on Federal obligations for research
and development and for R&D plant to universities and
colleges and to university-administered Fedcrally Funded
Research and Development Centers (FFRDC's). The CASE
report, however, is based on obligations of Federal agen-
cies to each individual academic institution, while the
Federal Funds report is concerned with obligations to
universities and colleges as a performer group. Further,
the CASE study is based on reports of only 13 agencies
the Departments of Agriculture, Commerce, Defense,
Health, Education, and Welfare, Housing and Urban
Development, the Interior, Labor, and Transportation;
the Atomic Energy Commission; the National Aeronautics
and Space Administration; the National Science Founda-
tion; the Agency for International Development; and the
Office of Economic Opportunitywhile Federal Funds is
composed of obligations of all agencies. (The 13 re-
spondents for CASE, however, account for 99 percent
of the Federal R&D total to universitic!s snd colleges
and virtually all obligations to university-administered
FFRDC's.) In addition, the CASE report includes funds
for other activities, such as science education and non-
science support.

TECHNICAL NOTES
The different reporting procedures have led to dif-

ferent amounts being reported by CASE and Federal
Funds as follows:

a. The obligations for research and development to
universities and colleges reported for Federal Funds in
1970 amounted to $1,473 million or $4 million more
than the amount reported for CASE.

b. The total R&D obligations to university-administered
FFRDC's reported for Federal Funds was $750 million
in 1970 or $50 million less than reported for CASE. The
$50 million subcontracted by NASA's Jet Propulsion
Laboratory accounted for this difference. For Federal
Funds this amount Is included in ultimate-performer
categories (mainly industry), while for CASE the subcon-
tracted amount was included in the R&D obligations to
FFRDC's administered by universities.

c. The total R&D plant obligations to FFRDC's admin-
istered by universities and colleges reported for Federal
Funds was $169 million in 1970 or $12 million more
than reported for CASE. Most of this difference arose
from AEC reporting "costs" for CASE and "obligations"
for Federal Funds.

The following factors should also bc considered in
comparing the data appearing in the two reports:

(a) For Federal Funds each agency includes in its own
obligations the amounts transferred to other agencies
for furtherance of its work, and the receiving agencies
do not report funds transferred to them. On the other
hand, in the CASE survey, the data are reported by tne
agency that made the final distribution of the funds to
a given institution. Thus, for the CASE survey, agencies
included funds received from other agencies, and ex-
cluded funds transferred to other agencies (the reverse
of the Federal Funds process). While such transfers
should balance each other out with no resulting changes
in total R&D obligations, these varying reporting prac-
tices do add to the possibility of differences between the
two reports.

(b) The CASE reports, in most instances, are prepared
by other components within each agency than those
which prepare the Federal Funds responses. Furthermore,
the CASE data are collected several months earlier than
the Federal Funds statistics. Although, in theory, these
conditions in themselves should not lead to reporting
differences, in practice differences do arise.

(2) SPECIAL ANALYSES, BUDGET OF THE UNITED
STATES

In a section of Special Analyses, Budget of the United
States Government, the Office of Management and Budget
(OMB) publishes estimates of obligations and expendi-
tures for research, development, and R&D plant. How-

ever, the data in that section"Special Analysis R,

Federal Research and Development Programs" in the
1972 Budgetdo not provide as much detail on char-
acter of work or prformers as Federal Funds and provide
no information on fields of science or geographic dis-
tribution.
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However, "Special Analysis R" and Federal Funds
utilize the same definitions for research and development
and for R&D plant. The estimates for research and de-
velopment published in the two reports are comparable
even though differences do exist. The differences between
the two repprts are as follows:

Total R&D cbligations
(Billions of dollars)

FY 1970 FY 1971 FY 1972
Federal Funds $15.3 $15.4 $16.7
Special Analysis R 15.3 15.6 16.7

The variance in the two 1971 R&D totals stems largely
from the inconsistent reporting practices followed t;
NASA. For Federal Funds, NASA reported its 1971 R&D
funding in terms of the "budget plan" while for the
special analysis it reported in terms of "obligations."

The differences between the two reports with respect
to R&D obligations to universities and colleges are as
follows:

R&D obligations to universities and colleges
(Millions of dollars)

FY 1970 FY 1971 FY 1972
Federal Funds $1,473 $1,617 $1,826
Special Analysic R 1,479 1,653 1,896

The lower Federal Funds totals for R&D obligations
to universities and colleges for 1971 and 1972 are pri-
marily due to revisions made in the estimates after data
were provided for the special analysis, particularly in
the case of the NIH estimates for 1972.

OMB also publishes a special analysis on the prin-
cipal statistical programs of Federal agenc;es (Special
Analysis F, for fiscal year 1972), which is somewhat com-
parable to part III of the Federal Funds survey (general-
purpose scientific data collection). However, "Special
Analysis F" covers only social phenomena data while
Federal Funds part III includes natural phenomena data
as well. Also, some activities of Federal agencies have
been classified by OMB as statistical although reported
as research and development or scientific and technical
information to NSF. Furthermore, the OMB analysis does
not report on a number of agencies that are included
in part III of the Foundation's survey.

The foregoing differences reflect varying methods used
to obtain the findings for the two reports. Comparison
of these methods may be useful in clarifying indivi6ual
agency concepts and in revealing complexities in re-
porting.
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(3) AN ANALYSIS OF FEDERAL R&D FUNDING B
BUDGET FUNCTION, 1' 50-72

NSF has published a report under the above titli
which provides an analysis of Federal R&D expenditure
by functional categories. The functional report compare
total Federal outlays by budget functions with Feder
R&D expenditures within each of the categories for fisci
years 1960 through 1972. The annual Federal Fund
series, by contrast, reports on Federal R&D expenditure
by agencies but not by functional categories.

The R&D expenditure data for 1960-69 in the fun(
tion report were based on information submitted by th
agencies for the Federal Funds series. Thu.i, the overa
R&D expenditures are the same for these years in bot
reports. However, the function report was prepared bE
fore agency responses to Federal Funds, Volume XX wer
received, and therefore, the 1970-72 R&D expenditure
had to be based on information submitted by the ager
cies to OMB for its special analysis of R&D program
with certain adjustments (see above). Consequently, th
overall R&D expenditures totals for 1970-72 in thi
function report differ slightly from the expenditure total
in Federal Funds, Volume XX.

(4) OTHER REPORTS

Individual agencies may classify their R&D program
for purposes other than those for which the Federz
Funds survey is conducted. Definitions and guideline
that are suitable to those other purposes may result ii

information that is not comparable with the report
transmitted to the Foundation for Federal Funds.

SOURCES

Data on R&D funds in this report for years prior tc
1952 were compiled by the Bureau of the Budget (whict
later became OMB). Later data were based on NSF sur
veys. These data have been published in pievious issues
of this series, but certain adjustments have been madE
to reflect comparability with the latest reporting concepts
introduced by the agencies.

Besides the statistical data collected through thE
Foundation's survey of Federal agencies, a variety a
sources were used in the text of this report, including
the narrative statements submitted by the agencies, pub-
lished records of testimony presented by the agencies
to committees of the Senate and the House, the 1972
Budget Appendix, and personal contacts with agency
respondents.



APPENDIX B

federally funded
research and

development

centers

fy 1970-72

DEPARTMENT OF DEFENSE

OFFICE OF THE SECRETARY OF DEFENSE

Administered by Other Nonprofit Institutions

Institute for Defense Analyses (IDA)

DEPARTMENT OF THE ARMY

Administered by Universities and Colleges

Army Mathematics Research Center (University of
Wisconsin) 1

Center for Research in Social Systems (American
University) 1

Administered by Other Nonprofit Institutions

Human Resources Research Organization
Research Analysis Corporation (RAC)

DEPARTMENT OF THE NAVY

Administered by Universities and Colleges

Applied Physics Laboratory (Johns Hopkins
University)

Applied Physics Laboratory (University of
Washington)

Center for Naval Analyses (University of
Rochester)

Ordnance Research Laboratory (Pennsylvania
State University)

DEPARTMENT OF THE AIR FORCE

Administered by Universities and Colleges

Lincoln Laboratory (Massachusetts Institute of
Technology)

Administered by Other Nonprofit Institutions

Aerospace Corporation
Analytic Services, Inc. (ANSER)
Electromagnetic Compatability Analyses Center

(Illinois Institute of Technology, Research In-
stitute (IITRI))

MITRE Corporation
RAND Corporation

DEPARTMENT OF HEALTH, EDUCATION, AND
WELFARE

OFFICE OF EDUCATION

Administered by Universities and Colleges

Center for the Advanced Study of Educational Ad-
ministration (University of Oregon)

Center for Research and Development in Higher
Education (University of California)
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DEPARTMENT OF DEFENSE

OFFICE OF THE SECRETARY OF DEFENSE

Administered by Other Nonprofit Institutions

Institute for Defense Analyses (IDA)

DEPARTMENT OF THE ARMY

Administered by Universities and Colleges

Army Mathematics Research Center (University of

Wisconsin)
Center for Research in Social Systems (American

University) I

Administered by Other Nonprofit Institutions

Human Resources Research Organization
Research Analysis Corporation (RAC)

DEPARTMENT OF THE NAVY

Administered by Universities and Colleges

Applied Physics Laboratory (Johns Hopkins
University)

Applied Physics Laboratory (University of
Washington)

Center for Naval Analyses (University of
Rochester)

Ordnance Research Laboratory (Pennsylvania
State University)

DEPARTMENT OF THE AIR FORCE

Administered by Universities and Colleges

Lincoln Laboratory (Massachusetts Institute of
Technology)

Administered by Other Nonprofit Institutions

Aerospace Corporat;on
Analytic Services, Inc. (ANSER)
Electromagnetic Compatability Analyses Center

(Illinois Institute of Technology, Research In-

stitute (IITRI))
MITRE Corporation
RAND Corporation

DEPARTMENT OF HEALTH, EDUCATION, AND

WELFARE

OFFICE OF EDUCATION

Administered by Universities and Colleges

Center for the Advanced Study of Educational Ad-

ministration (University of Oregon)
Center for Research and Development in Higher

Education (University of California)

FFRDC'S

Center for Research and Development for Learn-
ing and Re-Education (University of Wisconsin)

Center for the Study of Evaluation of Irstructional
Programs (University of California)

Center for the Study of Social Organization of
Schools and the Learning Process (Johns Hop-

kins University)
Coordination Center for the National Program in

Early Childhood Education (University of
Illinois)

Learning Research and Development Center (Uni-
versity of Pittsburgh)

Research and Development Center in Educational
Stimulation (University of Georgia)

Research and Development Center in Teacher
Education (University of Texas)

Stanford Center for Research and Development in
Teaching (Stanford University)

Administered by Other Nonprofit Institutions

Appalachia Educational Laboratory
Center for Educational Policy Research (Stanford

Research Institute)
Center for Urbar Education
Central Midwestern Regional Educational Labora-

tory
Eastern Regional Institute of Education
Educational Development Center, Inc.
The Far West Laboratory for Educational Research

and Development
Mid-Continent Regional Educational Laboratory
Northwest Regional Educational Laboratory
Policy Research Center (Syracuse University Re-

search Corporation)
Regional Educational Laboratory for the Carolinas

and Virginia
Research for Better Schools, Inc.
Southeastern Educational Laboratory
Southwest Educational Development Laboratory
Southwest Regional Educational Laboratory
Southwestern Cooperative Educational Laboratory
Upper Midwest Regional Educational Laboratory,

Inc.
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ATOMIC ENERGY COMMISSION

76

Administered by industrial Firms

Bettis Atomic Power Laboratory (Westinghouse
Electric Corp.)

Knolls Atomic Power Laboratory (General Electric
Company)

Mound Laboratory (Monsanto Research Corp.)
National Reactor Testing Station (Idaho Nuclear

Corp.)
Oak Ridge National Laboratory (Union Carbide

Corp.)
Pacific Northwest Laboratory (WADCO Corp., Sub-

sidiary of Westinghouse Electric Corporation) 2
Sandia Laboratory (Western Electric Co., Inc.

Sandia Corp.)
Savannah River Laboratory (E. I. duPont de

Nemours & Co., Inc.)

Administered by Universities and Colleges

Ames Laboratory (Iowa State University of Science
and Tech nology)

Argonne National Laboratory (University of Chi-
cago and Argonne Universities Assn.)

Brookhaven National Laboratory (Associated Uni-
versities, Inc.)

Cambridge Electron Accelerator (Harvard Univer-
sity)

Lawrence Radiation Laboratory, Berkeley and
Livermore (University of California)

Los Alamos Scientific Laboratory (University of
California)

National Accelerator Laboratory (Universities Re-
search Association, Inc.)

Oak Ridge Associated Universities
Plasma Physics Laboratory (Princeton University)
Princeton-Pennsylvania Accelerator (Princeton Uni-

versity) 3

Stanford Linear Accelerator Center (Stanford Uni-
versity)

Administered by Other Nonprofit Institutions

Atomic Bomb Casualty Commission (National
Academy of Sciences)

Pacific Northwest Laboratory (Battelle Memorial
Institute) 2

1_58

NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION

Administeied by Universities and Colleges

Jet Propulsion Laboratory (California Institute of
Technology)

Space Radiation Effects Laboratory (College of
William and Mary)

NATIONAL SCIENCE FOUNDATION

Administered by Universities and Colleges

Arecibo Observatory (Cornell University)
Cerro Tololo Inter-American Observatory (Associa-

tion of Universities for Research in Astronomy,
Inc.)

Kitt peak National Observatory (Association of
Universities for Research in Astronomy, Inc.)

National Center for Atmospheric Research (Uni-
versity Corporation for Atmospheric Research)

National Radio Astronomy Observatory (Associ-
ated Universities, Inc.)

1 Phased out as an FFRDC as of the end of fiscal year 1970.
Prior to 1971 Battelle Memorial Institute was the sole con-

tractor at the Pacific Northwest Laboratory. In 1971, the WADCO
Corp. became the second contractor along with Battelle.

*Phased out as an FFRDC at the end of fiscal year 1971.
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Summary of Research, Development, and R&D Plant C-17. Fo

C-1. Summary of Federal funds fcr re-
search, development, and R&D
plant, fiscal years 1970, 1971,

and 1972 81

C-2. Federal funds for research, develop-
ment, and R&D plant, by agency,
fiscal years 1970, 1971, and 1972 82

C-18. Fo

C-19. F1

Research and DevelopmentAgency, Character of Work,
and Performer

C-3. Federal funds for total research and
development, by agency, fiscal C-20. Fed
years 1970, 1971, and 1972 __ 84

C-4. Federal obligations for total research
and development, by agency and
character of work, fiscal year 1970 86 C-21. F

C-5. Federal obligations for total research
and development, by agency and
character of work, fiscal year 1971
(estimated) 88 C-22. F

C-6. Federal obligations for total research
and development, by agency and
character of work, fiscal year 1972
(estimated) 90 C-23. F

C-7. Federal obligations for total research
and development, by agency and
performer, fiscel year 1970 92

C-8. Federal obligatior s for total research C-24. F
and development, by agency and
performer, fiscal year 1971 (esti-
mated) 94

C-9. Federal obligations for total research C-25. F

and development, by agency and
performer, fiscal year 1972 (esti-
mated) 96

Total ResearchAgency, Performer, and Field of Science

C-10. Federal obligations for research, by
agency and performer, fiscal year
1970 98

Cll. Federal obligations for research, by
agency and performer, fiscal year
1971 (estimated) 100

C12. Federal obligations for research, by
agency and performer, fiscal year
1972 (estimated) 102

C-13. Federal obligations for research, by
detailed field of science, fiscal
years 1970, 1971, and 1972 104

C-14. Fe& ral obligations for research, by
agency and field of science, fiscal
year 1970 105

C-15. Federal obligations for research, by
agency and field of science, fiscal
year 1971 (estimated) 107

C-16. Federal obligations for research, by
agency and field of science, fiscal
year 1972 (estimated) 109

C-26. F

C-27. F

C-28. F

Basic Researc

C-29. F

C-30. F

C-31. F
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summary of Federal funds for re-
search, development, and R&D
plant, fiscal years 1970, 1971,

and 1972 81
Federal funds for research, develop-

ment, and R&D plant, by agency,
fiscal years 1970, 1971, and 1972 82

d DevelopmentAgency, Character of Work,
mer
Federal funds for total research and

development, by agency, fiscal
years 1970, 1971, and 1972 84

Federal obligations for total research
and development, by agency and
character of work, fiscal year 1970 86

Federal obligations for total research
and development, by agency and
character of work, fiscal year 1971
(estimated) 88

Federal obligations for total research
and development, by agency and
character of work, fiscal year 1972
(estimated) 90

Federal obligations for total research
and development, by agency and
performer, fiscal year 1970 92

Federal obligations for total research
and development, by agency and
performer, fiscal year 1971 (esti-
mated) 94

Federal obligations for total research
and development, by agency and
performer, fiscal year 1972 (esti-
mated) 96

rchAgency, Performer, and Field of Science

Federal obligations for research, by
agency and performer, fiscal year
1970 98

Federal obligations for research, by
agency and performer, fiscal year
1971 (estimated) 100

Federal obligations for research, by
agency anl performer, fiscal year
1972 (estimated) 102

Federal obligations for research, by
detailed field of science, fiscal
years 1970, 1971, and 1972 104

Federal obligations for research, by
agency and field of science, fiscal
year 1970 105

Federal obligations for research, by
agency and field of science, fiscal
year 1971 (estimated) 107

Federal obligations for research, by
agency and field of science, fiscal
year 1972 (estimated) 109

STATISTICAL TABLES, PART I

C-17. Federal obligations for research in
psychology and physical sciences,
by agency and detailed field of sci-
ence, fiscal year 1970 111

C-18. Federal obligations for research in
psychology and physical sciences,
by agency and detailed field of sci-
ence, fiscal year 1971 (estimated) 112

C-19. Federal obligations for research in
psychology and physical sciences,
by agency and detailed field of
science, fiscal year 1972 (esti-
mated) 113

C-20. Federal obligations for research in life
and environmental sciences, by
agency and detailed field of sci-
ence, fiscal year 1970 114

C-21. Federal obligations for research in
life and environmental sciences,
by agency and detailed field of sci-
ence, fiscal year 1971 (estimated) 115

C-22. Federal obligations for research in
life and environmental sciences,
by agency and detailed field of sci-
ence, fiscal year 1972 (estimated) 116

C-23. Federal obligations for research in
engioeering, by agency and de-
tailed field of science, fiscal year
1970 117

C-24. Federal obligations for research in
engineering, by agency and de-
tailed field of science, fiscal year
1971 (estimated) 118

C-25. Federal obligations for research in
engineering, by agency and de-
tailed field of science, fiscal year
1972 (estim. ted) 119

C-26. Federal obligations for research in
social sciences, by agency and de-
tailed field of science, fiscal year
1970 120

C-27. Federal obligations for research in
social sciences, by agency and de-
tailed field of science, fiscal year
1971 (estimated) 121

C-28. Federal obligations for research in
social sciences, by agency and de-
tailed field of science, fiscal year
1972 (estimated) 122

Basic ResearchAgency, Performer, and Field of Science

C-29. Federal obligations for basic re-
search, by agency and performer,
fiscal year 1970 123

C-30. Federal obligations for basic re-
search, by agency and performer,
fiscal year 1971 (estimated) 124

C-31. Federal obligations for basic re-
search, by agency and performer,
fiscal year 1972 (estimated) 125
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C-32. Federal obligations for basic re-
search, by detailed field of sci-
ence, fiscal years 1970, 1971, and
1972

C-33. Federal obligations for basic re-
search, by agency and field of sci-
ence, fiscal year 1970

C-34, Federal obligations for basic re-
search, by agency and field of sci-
ence, fiscal year 1971 (estimated)

C-35. Federal obligations for basic re-
search, by agency and field of sci-
ence, fiscal year 1972 (estimated)

C-36. Federal obligations for basic re-
search in psychology and physical
sciences, by agency and detailed
field of science, fiscal year 1970

C-37. Federal obligations for basic re-
search ;n psychology and physical
sciences, by agency and detailed
field of science, fiscal year 1971
(estimated)

C-38. Federal obligations ,ur basic re-
search in psycholtgy and physical
sciences, by agency and detailed
field of science, fiscal year 1972
(estimated)

C-39. Federal obligations for basic re-
search in life and environmental
sciences, by agency and detailed
field of science, fiscal year 197J

C-40. Federal obligations for basic re-
search in life and environmental
sciences, by agency and detailed
field of science, fiscal year 1971
(estimated)

C-41. Federal obligations for basic re-
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The source of data is the National Science
Foundation, except where noted on individual
tables.

Estimates for 1972 are based on The Budget,
FY 1972, as submitted to Congress, and do not
reflect subsequent appropriation and apportion-
ment actions.

Asterisks appearing in lieu of figures indicate
that the amounts are less than $50,000.

The abbreviation "FFRDC" appearing in statis-
tical tables refers to Federally Funded Research
and Development Centers.

Defense Agencies within the Department of De-
fense include agencies such as the Advanced
Research Projects Agency (ARPA), the Defense
Atomic Support Agency, and the Defense Com-
munications Agency.

Departmentwide Funds of the Department of
Defense include the Emergency Fund and Civil
Defense.

The Atomic Energy Commission's R&D data
reflect accrued obligations and costs.

In tables showing extramural performers, ob-
ligations to agricultural experiment stations are
included under obligations to universities and
colleges.

The National Oceanic and Atmospheric Admin-
istration (NOAA) was established in fiscal year
1971 within the Department of Commerce.
NOAA includes Commerce's Environmental Sci-
ence Services Administration (ESSA), which is
its largest component. It also has incorporated
from Interior the Bureau of Commercial Fish-
eries, the marine sport fish activities of the

NOTES

Fish and Wildlife Service, and the Marine Min-
erals Technology Center of the Bureau of
Mines. NOAA has taken over the Army Corps
of Engineers' Great Lakes Survey and the
Navy's National Oceanographic Data Center and
National Oceanographic Instrumentation Cen-
ter. From the Department of Transportation
NOAA has taken the data buoy development
activities of the Coast Guard and from the Na-
tional Science Foundation, its Sea Grant Pro-
grams. These agency subdivisions' R&D activi-
ties are reported for fiscal year 1970 as though
they had been part of NOAA that year.

The Environmental Protection Agency (EPA)
was established in fiscal year 1971. EPA com-
bines a number of components formerly within
HEW: the National Air Pollution Control Admin-
istration, the Bureau of Solid Waste Manage-
ment, and the Bureau of Water Hygiene (all
previously reported under the Environmental
Health Service) and portions of the Bureau of
Radiological Health and the pesticide control
functions of the Food and Drug Administration.
EPA also includes what was previously Inter-
ior's Federal Water Pollution Control Adminis-
tration, the pesticide study functions of its Fish
and Wildlife Service, and the Gulf Breeze (Fla.)
Biological Laboratory of its Bureau of Com-
mercial Fisheries. In addition, EPA has taken
over from the Atomic Energy Commission its
environmental radiation standard-setting au-
thority and the pesticides registration program
of the Department of Agriculture's Agricultural
Research Service. These agency subdivisions'
R&D activities are reported for fiscal year 1970
as though they had been part of EPA that year.



Table C.1. Summary of Federal funds for research, development, and R&D plant, fiscal years 1970, 1971, an

IMillions of dollars]

Item Actual
1970

Estimates
Item

1971 1972

TOTAL EXPENDITURES FOR RESEARCH, DEVELOPMENT, AND R&D

PLANT

Research and Development
R&D Plant

TOTAL OBLIGATIONS FOR RESEARCH, DEVELOPMENT, AND R&D
PLANT

Research and Development

Total Research

Basic Research
Applied Research

Development

R&D Plant

Research and Development
Performers:

Federal intramural'
Industrial firms
FFRDC's administered by industrial firms
Universals.: and colleges
FFRDC's administered by universities and colleges
Nonprofit institutions
FFRDC's administered by nonprofit institutions
Other domestic performers
Foreign

Research:
Performers:

Federal intramural a
Industrial firms
FFRDC's administered by industrial firms
Universities and colleges
FFRDC's administered by universities and colleges
Nonprofit institutions
FFRDC's administered by nonprofit institutions
Other domestic performers
Foreign

Field of science:
Life sciences
Psychology
Physical sciences
Environmental sciences
Mathematics
Engineering
Social sciences
Other sciences

Basic Research:
Performers:

Federal intramural
Industrial firms
FFRDC's administered by industrial firms
Universities and colleges
FFRDC's administered by universities and colleges

15,735.8 15,988.2

Basic research-Continued
16,314.8 Nonprofit institutions

FFRDC's administered by nonprofit institutions-

15,157.0
578.9

15,327.0
661.1

15,673.0 Other domestic performers
641.8 Foreign

15,864.3 16,046.3

Field of science:

17,249.8
Lite sciences
Psychology

15,329.8 15,387.2 16,661.5
Physical sciences .
Environmental sciences

5,601.9 5,995.1 6,643.6 Mathematics
Engineering

2,062.3
3,539.7

2,165.0
3,030.1

2,399.1 Social sciences
4,244.5 Other sciences

9,727.9 9,392.1 10,017.9 Applied research:

524.4 659.1
Performers:

588.3 Federal intramural a

3,875.5
7,950.6

430.7
1,472.9

749.7
462.4
249.1
98.7
40.2

3,928.7
7,718.1

478.6
1,616.6

762.1
470.9
208.3
136.2
67.7

Industrial firms
FFRDC's administered by industrial firms
Universities and colleges

4,139.1 FFRDC's administered by universities and colle
8,504.1 Nonprofit institutions

497'9 FFRDC's administered by nonprofit institutions
1,826.0 Other domestic performers

778'9 Foreign ...
483.9
210.9 Field of science:
145.4 Life sciences
76.1 Psychology

2,032.8
1,294.1

72.9
1,351.6

417.2
268.3

45.1
88.2
31.8

2,102.0
1,405.0

72.1
1,470.7

428.0
302.6

45.9
113.5
55.3

Physical sciences
Environmental sciences

2,223.3
Mathematics
Engineering

1,674.3 Social sciences
75.2 Other sciences

1,668.5
435.7
330.8

Development:
Performers:50.0 Federal intramural a

123.9 Industrial firms
61.8 FFRDC's administered by industrial firms

1,533.4
113.3

1,010.5
586.6
102.1

1,967.7
215.9
72.3

1,735.1
125.2

1,025.5
632.1
104.0

2.013.9
273.0
86.4

Universities and colleges
FFRDC's administered by universities and colh

1,945.1 Nonprofit institutions
140.4 FFRDC's administered by nonprofit institution!

1,086.5 Other domestic performers
702.0 Foreign
111'8

2,197.7 R&D Plant:
311.0 Performers supported:
149.2 Federal intramural

Industrial firms

658.3
290.1
29.9

718.4
267.4

669.1
321.1
30.4

743.6
283.0

FFRDC's administered by industrial firms
Universities and colleges

704.8 FFRDC's administered by universities and coif
401.3 Nonprofit institutions

32.8 FFRDC's administered by nonprofit institution
842.9 Other domestic performers
286.1 Foreign

Intramural activities cover costs associated with the administration of intramural and extramural programs by Feders personnel as well as actual intramural performance.



STATISTICAL TABLES, PART I

ry of Federal funds for research, development, and R&D plant, fiscal years 1970, 1971, and 1972

(Millions of dollars(

Actual
1970

Estimates
Item

1971 1972

ND R&D
Basic research-Continued

15,735.8 15,988.2 16,314.8 Nonprofit institutions
FFRDC's administered by nonprofit institutions

15,157.0 15,327.0 15,6710 Other domestic performers _

578.9 661.1 641.8 Foreign

ND R&D
Field of science:

15,854.3 16,046.3 17,249.8
Life sciences
Psychology

15,329.8 15,387.2 16,661.5
Physical sciences
Environmental sciences

5,601.9 5,995.1 6,643.6 Mathematics
Engineering

2,062.3 2,165.0 2,399.1 Social sciences

3.539.7 3,830.1 4,244.5 Other sciences

9,727.9 9,392.1 10,017.9 Applied research:

524.4 659.1
Performers:

598.3 Federal intramural'
Industrial firms
FFRDC's administered by industrial firms
Universities and colleges

3,1375.5 3,928.7 4,1391 FFRDC's administered by universities and colleges
7,950.6 7,718.2 8,504.1 Nonprofit institutions

430.7 478.6 497'9 FFRDC's administered by nonprofit institutions
1,472.9 1,616.6 1,826.0 Other domestic performers

749.7 762.1 778.0 Foreign
462.4 470.9 483.9

249.1 208.3 210.9 Field of science:
98.7 136.2 145.4 Life sciences
40,2 67.7 76.1 Psychology

Physical sciences
Environmental sciences

2,032.8
1,294.1

72.9
1,351.6

2,102.0
1,405.0

72.1
1,470.7

2,223.3 Mathematics

1,674.3
Engineering

75.2 Social sciences

1,668.5
Other sciences

417.2 428.0 435.7
268.3 302.6 330.8

Development:

45.1
88.2
31.8

45.9
113.5

55.3

Performers:
50.0 Federal intramural

123.9 Industrial firms
61.8 FFRDC's administered by industrial firms

Universities and colleges
FFRDC's administered by universities and colleges

1,533.4 1,735.1 1,945.1 Nonprofit institutions
113.3 125.2 140.4 FFRDC's administered by nonprofit institutions

1,010.5 1,025.5 1.096.5 Other domestic performers
586.6 632.1 702.0 Foreign
102.1 104.0 111.8

1,967.7 2,013.9 2,197.7 R&D Plant:

215,9 273.0 311,0 Performers supported:

72.3 86.4 149.2 Federal intramural
Industrial firms
FFRDC's administered by industrial firms
Universities and colleges

658.3 669.1 704.8 FFRDC's administered by universit'es and colleges

290.1 321.1 401,3 Nonprofit institutions

29.9 30.4 32.8 FFRDC's administered by nonprofit institutions

718.4 743.6 842.9 Other domestic performers

267.4 283.0 286.1 Foreign

ural and extramural programs by Faders personnel as well as actual intramural performance.

Actual
1970

Estimates

53.9
3.5

20.1
14.6

576.0
57.2

704.5
352.4
58,9

242.6
66.1
4.5

1 1,374.5
I 1,004.0

I 43.0

J

633.2

I
149.8
208.4

1
41.5
68.1

J

17.1

04
56.1

306.0
234.3
43.2

1,725.1
149.7
67.9

I 1,842.7
I 6,656.5
I 357,8

J 121.3
I 337.5
I 194.1
I 204.0

10.5

1
8.5

I 166.0
1 41.4
I 60.9
I 56.1

I 169.0
4.7

1
24.1

I 2.1
.1

1971 1972

65.8
3.0

27.3
21.7

73.4
2.8

31.3
23.8

631.2 735.3
60.2 66.0

725.5 730.0

361.6 419.3

53.1 58,2
239.7 248.0

81.4 99.9

12.4 42.5

1,432,9 1,511.5
1,083.9 1,273.1

41.7 42.4
727.1 825.6
145.0 149,7
236.8 257.4

42.8 47.3

96.2 92.6

33.6 38.0

1,104.0 1,209.8

65.0 74.4

299.9 356.5
270.5 282,7

50.9 53.6

1,774.2 1,949.7
191.6 211.2

74.0 106.6

1,826.7 1,915.8
6,313.1 6,829.7

406.5 422.7
145.9 157.5
334.1 342.3

168.3 153.2
162.5 160.8

22.6 21.5

12.4 14.3

236.2 289,2
71.5 52,2

123.1 74.3
46.6 32.4

175.7 133.9
3.4 3.6
1.8 1.8

.1 .1

.7 .7

81
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NOTES

Source of data is the National Science Founda-
tion.

Estimates for 1972 are based on The Budget,
FY 1972, as submitted to Congress, and do not
reflect subsequent appropriation and appor-
tionment actions.

Obligations reported for extramural perform-
ance are limited to contracts or grants with pri-
vate individuals or organizations outs;de the
Government that havs as their primary purpose
the support of scientific and technical informa-
tion. Excluded are obligations for information
efforts that supplement or support work under
R&D contracts or grants.

Defense Agencies include the Advanced Re-
search Projects Agency, the Defense Atomic
Support Agency, the Defense Supply Agency,
the Defense Intelligence Agency, and the De-
fense Communications Agency.

Obligations for category 4, Research and De-
velopment in Information Sciences, Documen-
tation and Information Systems, Techniques
and Devices, are also reported under R&D ob-
ligations in part I.

224

In addition to the amounts reported for
gory 4, the Department of Defense also
ported under R&D obligations in part I $11:
million of its total for the three other inforr
tion activities for 1970; $109.8 million
1971; and $108.8 for 1972.

In addition to the amounts reported for ca
gory 4 the National In titutes of Health of I
Derartment of Health, t ducation, and Welfi
also reported under R&D obligations in par
$11.3 million of its total for the three ot
information activities for 1970; $11.6 mill
for 1971; and $11.6 million for 1972.

The National Oceanic and Atmospheric Adrr
istration (NOAA) was established in fiscal y
1971 within the Department of Commer
NOAA include; Commerce's Environmental
ence Services Administration (ESSA), which
its largest component. It also has incorpora
from Interior the Bureau of Commercial Ft
eries, the marine sport fish activities of
Fish and Wildlife Service, and the Marine tv"
erals Technology Center of the Bureau
Mines. NOAA has taken over the Army Co
of Engineers' Great Lakes Survey 3nd
Navy's National Oceanographic Data Cen
and National Oceanographic Instrumentat
Center. From the Department of Transportat
NOAA has taken the data buoy development
tivities of the Coast Guard and from the
tional Science Foundation, its Sea Grant P
grams. These agency subdivisions' STIN
activities are reported for fiscal year 1970
though they had been part of NOAA that ye
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In addition to the amounts reported for cate-
gory 4, the Department of Defense also re-
ported under R&D obligations in part I $112.1
million of its total for the three other informa-
tion activities for 1970; $109.8 million for
1971; and $108.8 for 1972.

In addition to the amounts reported for cate-
gory 4 the National Institutes of Health of the
Department of Health, Education, and Welfare
also reported under R&D obligations in part I

$11.3 million of its total for the three other
information activities for 1970; $11.6 million
for 1971; and $11.6 million for 1972.

The National Oceanic and Atmospheric Admin-
istration (NOAA) was established in fiscal year
1971 within the Department of Commerce.
NOAA includes Commerce's Environmental Sci-
ence Services Administration (ESSA), which is
its largest component. it also has incorporated
from Interior the Bureau of Commercial Fish-
eries, the marine sport fish activities of the
Fish and Wildlife Service, and the Marine Min-
erals Technology Center of the Bureau of
Mines. NOAA has taken over the Army Corps
of Engineers' GrLat Lakes Survey and the
Navy's National Oceanographic Data Center
and National Oceanographic Instrumentation
Center. From the Department of Transportation
NOAA has taken the data buoy development ac-
tivities of the Coast Guard and from the Na-
tional Science Foundation, its SeP Grant Pro-
grams. These agency subdivisions' STINFO
activities are reported for fiscal year 1970 as
though they had been part of NOAA that year.

The Environmental Protection Agency (EPA)
was established in fiscal year 1971. EPA com-
bines a number of components formerly within
HEW: the National Air Pollution Control Ad-
ministration, the Bureau of Solid Waste Man-
agement, and the Bureau of Water Hygiene (all
previously reported under the Environmental
Health Service) and portions of the Bureau of
Radiological Health and the pesticide control
functions of the Food and Drug Administration.
EPA also includes what was previously Inter-
ior's Federal Water Pollution Control Adminis-
tration, the pesticide study functions of its Fish
and Wildlife Service, and the Gulf Breeze (Fla.)
Biological Laboratory of its Bureau of Commer-
cial Fisheries. In addition, EPA has taken over
from the Atomic Energy Commission its envir-
onnwital radiation standard-setting authority
and the pesticides registration program of the
Department of Agriculture's Agricultural Re-
search Service. These agency subdivisions'
STINFO activities are reported for fiscal year
1970 as though they had been part of EPA
that year.
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Appendix E

statistical tables,
part III

federal funds for

collection of

general-purpose

scientific data

E-1. Summary of Federal obligations for col-
lection of general-purpose scientific data,
fiscal years 1970, 1971, and 1972 _

E-2. Federal obligations for collection of general-
purpose scientific data, by agency, fiscal
years 1970, 1971, and 1972

E-3. Federal obligations for collection of general-
purpose scientific data, by agency, phe-
nomena, and activity, fiscal year 1970

E-4. Federal obligations for collection of general-
purpose scientific data, by agency, phe-
nomena, and activity, fiscal year 1971
(estimated)

E-5. Federal obligations for collection of general-
purpose scientific data, by agency, phe-
nomena, and activity, fiscal year 1972
(estimated)

E-6. Federal extramural obligations for collection
of generalpurpose scientific data, by
agency, fiscal years 1970, 1971, and
1972
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NOTES

Source of data is the National Science Founda-
tion.

Estimates for 1972 are based on The Budget,
FY 1972, as submitted to Congress, and do not
reflect subsequent appropriation and apportion-
ment actions.

The National Oceanic and Atmospheric Admin-
istration (NOAA) was established in fiscal year
1971 within the Department of Commerce.
NOAA includes Commerce's Environmental Sci-
ence Services Administration (ESSA), which is
its largest component. lt also has incorporated
from Interior the Bureau of Commercial Fish-
eries, the marine sport fish activities of the
Fish and Wildlife Service, and the Marine Min-
erals Technology Center of the Bureau of
Mines. NOAA has taken over the Army Corps
of Engineers' Great Lakes Survey and the
Navy's National Oceanographic Data Center and
National Oceanographic Instrumentation Cen-
ter. From the Department of Transportation it
has taken the data buoy development activities
of the Coast Guard and from the National Sci-
ence Foundation, its Sea Grant Programs.
These agency subdivisions' general-purpose
data collection activities are reported for fiscal
year 1970 as though they had been part of
NOAA that year.
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